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and completely. Thousands of 
professional firefighters consider INDIAN 
FIRE PUMPS their first line of attack. 
Order a trial lot today and see for yourself 
the advantages of INDIAN FIRE PUMPS.... 
the savage firefighters. You, too, 
will say they are indispensable. 


(You should have our new catalog) 





Nr SIT 3 MET 


52 @ NUMBER 9 


Journal of 


VoOLUMI SEPTEMBER 1954 


Forestry 











Editorial Staff CONTENTS 
: Cover: A Loblolly Pine Tree on the Lands of 
ARTHUR B. MEYER Editor I pe Pane ‘ See Ranki 
nternational aper Company, tankin 
HENRY CLEPPER Managing Editor County, Mississippi. See Page 655. 
L. AUDREY WARREN Business Manager Photo by Chas T. Shotts, Mississipm Forestry Commission 
The Scope of Forest Genetics Scott 8. Pauley 643 
The Importance of Species Hybridization and 
% Polyploidy in Forest Tree Improvement 
J. W. Duffield 645 
Associate Editors Extensive Application of Genetics by the Silva 
eulturist Clemens M. Kaufman 647 
5 et) j > mnsive Phase ’ Kore Tree 
Haro.ip H. BisweL, Range Management, School of Forestry, Selection in the Intensive Phase of Forest Tree 
University of California, Berkeley 4, Calif. Improvement Bruce Zobel 649 
RoperT R. BLUMENSTEIN, Forest and Wood Utilization, Tim Opportunities in Disease and Insect Control 
ber Engineering Company, 4812 Minnesota Avenue N. E., Through Genetics A. J. Riker 651 
Tashi 9, D.C Ie 7 
ee OM, 5 The Relation of Geographic Race to Forest 
— C. gage — i “ge? — Range Tree Improvement Philip C. Wakeley 6538 
xperiment Station, P.O. Bex 245, Berkeley 1, Calif. : rl ’ = ; , ; 
P e" ‘ ee ne mae ‘ Seed Certification and Forest Genetics 
OHN W. DvuFFIELD, Silviculture, Yo Fores ndustries Nur - 
sery Nisqually, Woh rl c — eae Hi nry ' Baldwin 654 
f Y, avis ay, « . . . ‘ } 
Breeding for Improved Growth Rate and 
S. R. GuvorRKIANTZ, Mensuration, Lake States Forest Experi , : ; bale * 
ment Station, University Farm, St. Paul 1, Minn. Timber Quality in Western White Pine 
d : Sf } ref a i 4) 656 
Marvin D. Hoover, Forest Influences and Soils, Division of ; A. E. quillace ind R. r. Bingham D6 
Forest Influences, Rocky Mountain Forest and Range Ex Wood Density and Seed Source in Young 
periment Station, Fort Collins, Colo. Plantation Red Pine L. W. Rees and 
Harvey J. MAcALONEY, Forest Pathology and Entomology, R. M. Brown 662 
ake State ‘nres  yneri tnt} > . : . P i 3 ‘ 
Lake States Forest Experiment Station, St. Paul 1, Minn. Controlled Pollination of Pine Species in 
RaLpH W. MArquis, Forest Koonomics and Policy, North North America Thomas O. Perry 666 
eastern Forest Experiment Station, 102 Motors Avenue, . ’ : 
Upper Reche Pa Loblolly Pine Seed Production Areas 
arby, Pa. a a 
L. T. Easley 672 
CLARENCE W. RICHEN, Forest Management and Engineering, — re oR : 
Crown Zellerbach Corporation, Public Service Building, Preliminary Report on a Study of Races in : 
Portland 4, Ore. Black Walnut Jonathan W. Wright 673 
Puuip ©. WAKELEY, Forest Genetics and Artificial Regenera Top Growth and Root Development of Rooted 
tion, Southern Forest Experiment Station, 704 Lowich White Pine Cuttings R. F. Patton and 
Building 2026 St. Charles Avenue, New Orleans 13, La. A. J. Riker 675 
Lan E. Yeager, Forest-Wildlife Management ond Recreation, Propagation of Sugar Maple by Vegetative 
Colorado Cooperative Wildlife Research Unit, 243 Forestry C : Sf t D 1 
sane rn y A 4 
Building, Colorado A & M College, Fort Collins, Colo. uttings uar 7 ant = 
Ralph J. Townsend 678 
& & % Notes 681 
Forest Tree Improvement Research in California; 
Forest Tree Breeding in Canada; The Committee 
LLoyp THorPF, Advertising Representative, 604 Medical Arts on Southern Forest Tree Improvement; The Forest 
Buildi Ss attl 1. Wask } : Genetics Research Foundation; The Institute of 
ee a Paper Chemistry; Forest Tree Improvement Work 
in the Lake States; Forest Tree Improvement 
— a li a a Work in the Northeast; Forest Genetics Research 
Tre J iia: canine 9927 the official in the Northern Rocky Mountain Region; Forest 
e JOURNAL OF FOR tY, established in 1917, is the official organ = . . etivities 2 ifi Y 
of the Society of American Foresters, but the Society assumes n¢ ree Improvement Activities in the Pacifie North 
responsibility for the statements and opinions expressed by contribu west. 
re Reviews 694 
>ublicati f 25 Mills rile 7 Ss -ennsylvan . > 7 
ouiue ag ag meg eg ‘<akae ah someones Industry in the Pacific Northwest and the Loca 
concerning editorial or business matters to JOURNAL OF FORBSTRY tion Theory; The Conservation Yearbook, 1954; 
2 — - . sa he! “ge ~ gag on te oP este as W., Wash A Method of Estimating Timber Volumes from 
ington 6, *ublished monthly. Subscriptions $7.50 per year wail ; . > aad 
single copies 75 cents. Missing numbers will be replaced without Aerial Photographs; Applied Forest Management ; 
charge provided claim is made within thirty days after date of th« The Pacific Northwest: An Over All Appreciation ; 
following issue. Forest Diseases and Insects of Georgia’s Trees; 
The editors are not responsible for loss or damage of manuscripts Publications of Interest. 
and photographs while in transit or in their possession. All materia! ra) ent Literature 697 
submitted for publication should be accompanied by return postage. urren lterature dds 
Copyright, 1954, by the Society of American Foresters. Entered as Society Affairs 699 
second-class matter at the post office at Washington, D. C. Acceptance . i . m1 
for mailing at the special rate of postage provided for in the Act of Forest ry News io 09 
rus 28, 1925 nbodi i ‘ g - 2 ; . -. 
" pone athe tag eda yy oer a & Se See, os oe Index to Advertisers 720 














ALLIS-CHALMERS HD-5 
50 belt hp — 11,250 Ib 


In its weight and power class, only the Allis-Chalmers 
HD-5 crawler gives you a tractor that is new in design 
and built with bulldozing in mind — with a main 
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THERE seems to be no doubt that 





even the most ancient foresters 
were perfectly aware of the basic 
biological fact that ‘like begets 


like.”’ 
the equally fundamental observa- 
that, although the sexually 
produced offspring of and 


They must also have made 


tion 
trees 
other organisms are very much like 
their parents, they are never ezact- 
ly like them. 

The study of these phenomena 
the conservative influences of he 
redity on the one hand, and the 
opposing forees of variation on the 
make up that branch of bi- 
We are here 
concerned with a consideration of 


other 
ology ealled ge netics 


the role of forest genetics in for- 
estry ; and I, specifically, have been 
task of defining the 
scope of its applications in silvicul- 
ture. In addition, I think it may 
be helpful to clarify certain of the 
technical terminology, and review 
briefly some of the genetic concepts 


assigned the 


that will inevitably enter into this 
panel discussion 


Genetic Background 


Modern ideas of heredity 
based on the experimentally veri- 
fied fact that the hereditary char- 


are 


acteristics transmitted from par 
ents to offspring consist of discrete 
unit particles, called genes. Dur- 


ing the erowth and development of 
the organism, these particles react 
in a specific way to specifie environ 
Thus, all of the 
traits exhibited by an organism at 


mental factors 
any particular age or stage of de- 
velopment represent the end prod 
uct of interactions between its com 


Slightly modified text of paper pre 
sented as part of panel discussion on 
Forest Genetics before the Division of 
Silviculture, annual meeting S.A.F., Colo 
rado Springs. Colo., September, 10538 


The Scope of Forest Genetics' 


plement of genes and the environ 
ment in which it has grown. 

As a 
concisely 
constitution 
the resulting end product of its in- 
with the environment, 
geneticists employ the 
type to designate the sum total of 
the hereditary 
which an individual receives from 


distinguishing 
the inherited 
individual 


means of 
between 
of an and 
teraction 
term qgeno- 


factors or genes 


its parents. The term phenotype 
is used to designate the sum total 
of the individual’s external and in 
ternal, visible and 
traits of form, color, size, 
sulting from 
the individual’s genotype 


measurable 
ete., re 
between 
and the 


interactions 


environment. 

We different individ 
ual trees or humans by their pheno- 
Their the 
other hand, cannot be observed di- 
rectly, but can be inferred only 


recognize 


types. genotypes, on 


from a study of their ancestry or 


offspring. Unlike the phenotype, 
which in certain aspeets may 
change markedly with age, the 


genotype is stable throughout the 
life of the individual, except for 
rare changes known as mutations. 
the 
it is clear that major differences in 


Krom foregoing definitions, 
the phenotypes of two individuals 
may be attributable to one or both 
of two the 
genotypes are different, or (2) the 
environments in which they have 
Although in 
nature phenotypic diversity is usu 


general causes: (1 


erown are different. 


ally traceable to both causes, there 
is little difficulty at 

level in’ distinguishing 
Which are chiefly genotypic from 


the specles 
variations 
which are 


those environmentally 


induced. In a mixed forest, for 
example, several species may grow 
together under an essentially uni 


form environment. The major cause 


Scott S. Pauley 
Maria Moors Cabot Foundation for 
Botanical Research, Harvard University 
for diversity of phenotypes in such 
CASeS IS obviously due to genotypic 
dilferenees. 
Below the species level, different 
individuals or individ 
uals frequently have different  he- 


groups of 
redities as well. In such cases the 
difficulties of 
tween genotypic and environmen 


distinguishing be 


tal variations are much greater, 


and considerable caution must) be 
exercised to avoid aseribing geno 
tvpie variations to environment, 
and vice versa. 

Species occupying a wide veo 
graphie range or a wide variety of 
local habitats are those which fre 
quently show marked morphologi- 
physiological diversity in 
For this 


source Is a matter of primary con 


cal or 
eenotype. reason, seed 
cern in the suecessful establishment 
And for the 


breeder is 


of forest plantations 
the 
‘continually on the lookout for new 


same reason, tree 


and promising genetic variants 
which he may select from wild pop 
ulations of the species with which 
he is concerned. 

In the terminology ol genetics, 
the phenotypic expression of traits 
environ 


which traceable to 


mental 


he modifications or 


differences are said to 


fluctuations: 


whereas those which are due to 
venotypic differences are called 
variations. 

Since the phenotype of an ine 


vidual is the result of the interac 


tion of its genotype with the en 


vironment, and since the range of 
possible environments in the world 
is very great, the same genotype is 
of producing many differ 
The actually real 
ized or potentially possible pheno 


capable 
ent phenoty pes 
tvpes of any particular genotype 
constitute its ranqe of reaction. OF 
special practical interest is the fact 
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that the reaction range of specific 


traits may vary widely. Some, 
such as growth rate, are extremely 
plastic or ‘‘loosely controlled’? by 
the genotype ; others, such as flower 
morphology, are ‘‘rigidly con 
trolled,’’ and thus show great con 
stancy of phenotype under a wide 
On the 


this distinetion, the traits 


range of environments. 
basis of 
of organisms are sometimes elassi 
fied as ‘“‘hereditary’’ (i.e., rigidly 
controlled) or ‘*nonhereditary”’ 
(i.e., loosely controlled 


Applications in Silviculture 


Although definitions of silvicul 
sure are numerous and variable, a 
stated or implied objective of most 
of them is the improvement in qual 
itv and yield of the present and 
future generations of trees. Such 
tree phenotypes 
two 
by improving 


Improvement in 


may obviously be attained in 


vyeneral wavs ] 


the venoty pes, or » by providing 


Theo- 


of course, the biologically 


a more suitable environment 
reticalls 
sound method is to utilize both of 
these mutually complementary 
techniques whenever possible 

In the naturally regenerated for 
est, there is nothing, short of clear 
that 


done to change the genotypes of the 


eutting and planting, can be 
trees currently occupying the area 
Any 
must, perforce, be of the nature of 
modifications, effected by manipu 


improvement in phenotypes 


In recognition of the rapidly 


lation of the environment. If this 
is to be done economically and well, 
some fore-knowledge must be avail- 
able of the results that may be ex- 
pected. In other words, accurate 
information on the reaction range 
of various traits for the species con- 
cerned is essential. 

The amount of sound 
knowledge at present available on 
the reaction range of various tree 


silvical 


characteristics is appallingly inade 
quate. My personal impression is 
that one of the most valuable con- 
tributions forest genetic research 
can make in silviculture is to in- 
crease the quantity and improve 
the quality of our silvical knowl- 
edge 

Although manipulation of the 
forest environment is ineffective as 
a means of inducing ehanges in in- 
dividual genotypes, the silvieultur- 
ist is nevertheless able to exert a 
direct and controlling influence on 
the of the 
whole stand, and, in consequence, 


renetice composition 
on the sueeeeding generations as 
In the practice of his art, 
manipulation of the environment is 


well 


effected chiefly by use of the axe or 
saw. By these means the genetic 
quality of the stand may be greatly 
altered. Whether the direction of 
this change is good or bad depends 
entirely on the soundness of the se 
Silvical 


knowledge in this respect is at pres- 


lection criteria employed. 


ent so deficient that questions of 


renetic 


improvement in self-repro 


KEE 


A Note About This Special Issue 


FORESTRY 


JOURNAL OF 


duced stands are still essentially 
academic. 

Enrichment of our silvical knowl- 
edge may, if expertly used, be ex- 
pected to result in marked im 
provement of both present and fu- 
ture stands. But it must be real 
ized that individual tree or stand 
quality has little ehanece for im- 
provement beyond the best of the 
wild type. Such limited improve 
ment for much of our forest area 
must doubtless suffice for the pres- 
ent. 

Locally, the genetic 
quality of the residual stands may 
be so low that more intensive im- 
provement efforts are needed. For 
such and for those which 
have been completely denuded of 


however, 


areas, 


their trees, planting is necessary. 
Under such conditions the planting 
stock utilized should obviously be 
grown from the genetically most 
For the 
requirements 
from suitable 
The criteria of suit- 
ability should, ideally, be based on 
the performance of progeny from 
controlled pollinations ; but lacking 
such refinement, 
should at 


desirable seed available. 
present such 
must be supplied 
wild sources 


seed 


collections 
least be confined to the 
phenotypically high quality indi- 
viduals or stands of local origin. 
Eventually, through the appliea- 
tion of breeding methods, we may 
expect to produce high yielding 
and otherwise desirable genotypes 


seed 


at will 


increasing interest throughout the 


forestry profession in forest genetics and tree breeding, the editors of 
the JouRNAL OF Forestry proudly present in this issue a symposium on 


developments in tree improvement 


In addition to the several leading 


articles on research and the application of genetic prineiples in silvi 


culture, there will be 
developments by re: 


C. Wakeley, 


found in the Notes Section 


vious in the United States and Canada 
who since last January has been the JouRNAL’s first asso 


a summarization of 


To Philip 


ciate editor for forest genetics and artificial regeneration, special credit 


is due for helping round up the articles con prising this issue 


Extra copies of tl 


TH eents per 


copy. 


IS 


ISSULe 


are 


available at the standard rate of 








The Importance of Species Hybridization and 
Polyploidy in Forest Tree Improvement’ 


SPECIES HYBRIDIZATION Is a means 


toward forest tree improvement 


which is effective in certain genera 
under certain circumstances. There 
toward forest 


is no single means 


tree improvement which is most 
effective in all circumstances. 

| propose to show what can be 
expected of a species hybridization 
program, first in short-term gains, 
and second in the long run—some- 
held to be the 


I shall draw on the pine 


times long suit of 
foresters 
hybridization program of the Insti- 
tute of Forest Genetics for examples. 

Since we are to consider hybridi- 
zation aS a means toward an end, 
We seek 


a population of gentically improved 


we should define the end. 


trees. Such a tree possesses a better 
than average combination of char- 
acters as a result of the reaction 
between the environment in which 
the tree 
bination of genes which it earries 
the 
constant it is 


is situated and the com- 


in its nuclei. If we regard 
environment as a 
seen that the genetically significant 
feature of an improved tree is a 
favorable combination of 
Thus, the central problem in genet- 


ical improvement is to choose the 


genes. 


most effective means of locating in 
creating from 
scratch, these favorable gene com- 
hybridization 
does not contribute to the locating 
is a means of creating 
new combinations, or, possibly, of 


the woods, or 


binations. Species 


Process ; it 


recovering lost combinations. 

The cross between Jeffrey and 
Coulter pines offers a new gene 
combination the 
forest manager. Jeffrey pine, like 
its better-known relative ponderosa 
pine, is a tree of excellent technical 
and silvicultural properties, but 
highly susceptible to killing by the 
pine reproduction weevil. Coulter 
pine is resistant to the attacks of 
and is much faster- 


advantageous to 


this weevil 


modified text of paper pre- 
sented as part of panel discussion on 
Forest Genetics before the Division of 
Silviculture, annual meeting, Society of 
American Foresters, Colorado Springs, 
“olo., September 1953. 


‘Slightly 


vrowlng, as a tree, than 


Jeffrey pine. It is, however, usually 


young 


a tree of rapid taper, clothed with 
numerous heavy branches, and less 
resistant to cold than Jeffrey pine 
IIvbrids between Jeffrey and Coul- 
ter pines are intermediate between 
these species in growth rate, pro 
duce fewer branches per vear than 
Coulter pine, and hence fewer per 
unit length of trunk than Jeffrey 
Most important, these liv 
brids, in a series of tests initiated 
in 1946 by John M. Miller of the 
Bureau of Entomology and Plant 
found to 


pine. 


Quarantine, have been 
inherit the weevil resistance of 
Coulter pine. Tere, 
species hybrid combining the de 


then. is a 


sired characters of both parents in 
such a that it may 
directly in forest plantations. To 
date, more than 30 thousand seed- 
lings of this hybrid, derived from 
hand pollinations, have been inter- 
planted in five of the national 
forests of California, while at least 
20 less extensive field tests of this 


way be used 


eross have been established in Cali 
fornia and elsewhere. 

Hybrid vigor is a term used to 
describe a plant which out 
forms both its parents in growth 
rate, resistance to adverse environ- 
mental factors, or production of 
substance. A more 
definition would specify that the 
mean of a hybrid progeny should 
exceed the mean of each of the 
parental species or varieties. This 


per- 


some general 


definition is probably satisfactory 
for annual plants. It 
quate for forest trees for it largely 


is not ade- 
ignores time, the dimension which 
makes silviculture the most difficult 
and fascinating of the plant pro 
duction arts. Closely related species 
often differ in the course of their 
growth curves. Thus a hybrid pro 
geny may be intermediate between 
its parents at one stage in its de- 
velopment, but may exceed both at 
a different stage. This may be the 
with the hybrid 
Pacific Coast ponderosa pine and 
Apache pines. Therefore, a prac 
tical definition of hybrid vigor in 


case bet ween 
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J. W. Duffield 
College of Forestry, 
University of Washington, Seatth 


forest trees should specify the rota- 
Finally, the environment 
comparative 


tion age 
in’ which 
made should be specified; a prog 


tests are 
eny exhibiting hybrid vigor on one 
do so on a different 


site may not 
one. Several pine hybrids seem to 
show hybrid vigor in volume 
erowth. These are generally croses 
which 


each other closely, but are distinet 


between species resemble 


lv or widely separated geograph 
ically. Examples are the lodgepole 
jack pine hybrid, the western-east 
the 
white 


ern white pine hybrid, and 
Himalayan 
eastern and western 
So far there is little 
that hybrid 
vigor will be found in crosses be 


crosses of the 
pine with 

white pines. 
evidence to suggest 
tween species of pines erowine in 
the same general area. These gen 


eralizations on hybrid) vigor in 
pines may be valid also for larches, 
birches, and aspens 

Some results of the pine crossings 
made at the Institute of Forest 
Genetics, as well as bireh and aspen 
crossings by the Cabot Foundation, 
that the 


species hybrids is greatly influeneed 


show performance of 
by the racial origin of the parents 
Western 
Washington origin produces much 
hybrids = when 


white pine of western 


faster growing 


crossed with eastern) white pine 


than does western white pine of 
Sierra Nevada origin. The species 
hybridizer cannot the pro- 


problem. foregoing 


escape 
venance The 

illustrate two important aspects of 
hybrid relation to tree 
improvement. First, there 
definite possibilities for 
this poorly understood genetic phe- 


vigor in 
are 
utilizing 
careful, exten 


nomenon. Second, 


and long-term testing is 


required before one can credit a 


sive, 


given species or variety cross with 
hybrid vigor and even then, the 
claim must be properly qualified 

I have described two types of 
having practical value: 
those with favorable character com 
binations and those with hybrid 
vigor. How can these 
values be realized over large areas 
of planted forest? For poplar and 


hybrids 


potential 
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willow hybrids, readily propagated 


by euttings, the problem has 
already been solved With trees 
for which seed propagation is the 
only practical method at present 


there are difficulties, some real and 


some fancied. Some of these dif 
ficulties also beset tree improvement 
programs not based on species hy 


Me st 


erosses or 


hybrids either 


hybrids in the 


bridization 
species 
more general sense of crosses be 
tween two genetically unlike indi 
breed true lor 


the practical use of species hybrids, 


viduals—-do_ not 


this difficulty may prove to be more 
Righter 
genetic uniformity is 
forest to the 
extent considered desirable in many 


than real has 


that 


fancied 
shown 


not required in the 


agricultural crop plants. Stevens 
and Hartley further to 
argue that security of a long-eycle 


have gone 


rop may depend heavily on genetic 


diversity. If, then, we are willing 


the comparatively hetero- 


to tse 


reneous progentes ol species hy 


achieving, if we wish, a 
degree of uniformity by stock-cul 
ling and intermediate cuttines, the 
using 


probe n of hybrids exten 


sively becomes one of seed orchard 
technology A 
lodgepole jack pine hy brids at the 


Institute of 


seed orehard = of 


Forest Geneties has 


been producing low-cost second 
veneration or Is hybrid seed for 


several Widely 


tests of this Fs hybrid sugvest that 


vears scattered 
it may be a rapid pulpwood pro 
ducer in the Pacifie Northwest, the 
States, and the 


Lake Rocky 


Mountain region 


llow do we produce Spectles ha 


brids? Obviously, one would. say, 
you take pollen from one species 
and place it on the flowers of 


done 
often 


hybridization, both natural and in 


another. Sometimes this is 


using “‘wild’’ trees; more 
tended, has been the consequence of 
some Visionary individual who col 
lected all the species he could in an 
arboretum. Intended hybridization 
is usually the result of 


stimulated by the 


CULPLOSIty 
close 


proxinity 


of two species which do not normal 


lv grow together. This is the ele 
mentary level at which arboreta 
play a part in tree improvement 
\ctnally the significance of arbo 


reta in tree improvement ranges 
far beyond the contribution which 
make in facilitating species 
Arboreta furnish many of 
lead to fruitful 


They provide 


they 
crossing 
the clues which 
provenance studies. 
material from which selections may 
be made with a view to developing 
definite types. If supplemented by 
suggested by 
help us_ to 
the effectiveness of our 
Budget-minded — folk 
tend to regard arboreta as expen- 
luxuries. Properly installed 
and cared for, they are expensive ; 
they can be considered luxuries only 


- 
shows as 


they 


" tree 
Syrach-Larsen, 
evaluate 


select ions 


sive 


if they are not used 

Now to attempt to foreeast the 
future. Hybridization may be used 
to shed light on the relationships 
this 
sufficient in- 


between species. Gaining 


knowledge would be 
centive to some of us, but we may 
expect other returns. So far I 
have mentioned only the potential 
values of first generation hybrids 


and their immediate progenies. 
While it is true that F, hybrids 
may offer valuable new combina- 


tions of characters, plant breeders 
have found that, by using hybrids 
for further breeding, they uncover 
entirely new combinations. In some 
cases the variety of these combina 
tions, in a fairly small population 
of hybrid derivatives, is much 
wider than the 
large samples of natural popula 
tions of the parent species. There 
fore, plant breeders find that the 
favorable combinations 
their 


variation in very 


search for 
effective when 
material consists of progenies de- 


rived from hybrids than when they 


IS more 


start from so-called pure species. 
Complex hybrids, numbering three 
or more species in their pedigrees, 


may vield even more variable pro- 


venies. In the last few years 
veneticists and evolutionists, par 
ticularly Anderson and Stebbins, 


have resumed the study of hybridi- 
zation as a major factor in plant 
If their 
rect it is likely that some of the 


evolution views are cor- 
bizarre and less promising hybrids 
we are producing today may be the 
progenitors of extremely valuable 
A less speculative value of 
light they 


t\ pes 


species hybrids Is the 
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promise to shed on such problems 
as host specificity of certain insects 
Studies by the Bureau of Entomol 
ogy and Plant Quarantine in pro 
at the Institute of Forest 
Genetics are attempting to corre 


evress 


late oleoresin composition of Jef 
frey-ponderosa pine hybrids with 
their apparent resistance to the 
bark beetle enemies of both parent 
species. 
Polyploidy — in simplest terms 
the multiplication of the normal 
chromosome number of a plant 
has for some vears held the fancy 
of people concerned with tree im 


provement. In certain genera, 
notably Populus, polyploids have 
themselves been of some value 


The hybrid horsechestnut, Aesculus 
carnea is a successful polyploid of 
particular interest because it is a 
member of that interesting class of 
polyploids, the true-breeding am 
phidiploid hybrids. Much interest 
in polyploidy in forest trees stems 
from the possibility that good hy 
brid combinations may be “‘fixed”’ 
true-breeding by poly 
ploidy. To there has been 
little success in developing well 


or made 
date, 
growing poly 
principal 


normally 
any of the 


formed, 

ploids in 
commercial timber species of the 
world. On the other hand, many 
interesting bizarre and slow-grow 
ing freaks have been produced by 
treating seed, pollen, and vegeta 
tive with such doubling 
agents as colchicine, heat, cold, and 
Polyploidy 


shoots 


various radiations 
somewhat resembles species hybrid 
ization as a factor in evolution; the 
offspring of polyploids may exhibit 
combinations 
forest 


entirely new gene 
However, at 


trees, the prospects for immediate 


least among 
and direct use of polyploids seem 
somewhat more limited than is the 
case with species hybrids. 


To return to the objective—the 


eenetically improved forest. Species 


hybridization will be most effective 
in helping to achieve this objective 
if it is used as one of several tech 
niques in a coordinated program. I 
suggest that the role of hybridiza 
tion is to gain ground by creating 
new gene combinations. Other 
methods must be used to hold and 


wains 


exploit these 








Extensive Application of Genetics by the 


Silviculturist’ 


Mvucu of our forest land has been 
cut over, some areas several times, 
with the expediency of the moment 
guiding the manner in which the 
cut made. That the destrue- 
tive practices used have resulted in 
of stand 


was 
extensive deterioration 
quality and composition is common 
knowledge. That dysgenie effects 
are an integral part of this deterio 
ration is very probable. 

Foresters, advocating good silvi 
culture, have brought about a 
marked change in cutting practices 
and stand management. A number 
of companies and individuals have 
practiced for 
thirty years or more, and within 
the last ten to fifteen vears many 


silviculture 


good 


private landowners have accepted 
the principles as a means of grow- 
Even so, we are 
be termed the 


stage of 


ing timber crops. 
still in what might 
protection-planting 
Intensive appli- 


fire 
forestry practice. 
cation of the principles of good sil- 
viculture generally is still a goal 
for the future. 

As we increase the breadth and 
intensity of silvicultural applica 
tion the total effect mate- 
rially improved by using the prin- 
the 
To do so, we need 


can be 


ciples of genetics as one of 
working tools. 
to recognize that environmental ef- 
fects are governed by the genetic 
composition of the individual tree 
and that because of genetic varia- 
tion we have races and strains and 
differences between individuals of 
the same species within a stand. 
Extensive the 
principles of genetics in silvicul 
When han- 


planted 


application of 


ture is possible: (1 
dling natural or 
for natural regeneration. (2) When 
collecting seed for artificial regen- 
(3) When cultural opera- 
out in current 


stands 


eration 


tions are carried 


stands. 


'Paper presented as part of panel dis 
hefore the 
meeting, 


eussion on Forest Geneties 
Division of Silviculture, annual 
Society of American Foresters, 
Springs, Colo., September, 1953 


Colorado 


Natural Regeneration 


Good forestry emphasizes leaving 
the better for the 
final crop. These better trees will 
supply the seed necessary to regen- 


selected trees 


erate the stand. The less desirable 
trees are removed in thinnings, im- 
provement cuts and other interme- 
diate operations. Recommendations 
concerning natural reproduction 
eall for leaving the best 
sourees of seed; although, admit- 
tedly, we have a marked reluctance 
to leave the highest quality timber 
in the stand at the merey of wind 


trees as 


and lightning. 
In order that some standardiza 


tion of tree quality may be ob- 


tained, tree classifications have 
been developed by Dunning (2) 


and Wilson (/2) for Douglas-fir ; 
Taylor (11) for lodgepole pine; 
and by Gevorkiantz, et al. (4) for 
several Lake States species. These 
classifications are based on various 
combinations of age, vigor, crown 
quality, or Keen (6 
proposed a classification for pon- 


soundness. 


derosa pine, based on his findings 
that lower susceptibility to insect 
attack was related to tree vigor and 
health. The timber marker, in ap- 
plying his art, can use these classi- 
fications to temper his judgment 
and experience. 

Many of the factors which singly 
or in combination are used by for- 
esters to identify crop trees and 
seed trees are known to be geno 
typic and to vary within species. 
Among these are vigor, crown and 
amount of natural 
pruning, resistance to diseases and 
pests, and wood quality (1,9). En- 
has a marked influence 
Difficulty 
made to 


stem form, 


vironment 
factors also. 
efforts are 
separate one kind of influence from 
the other. 


on these 
when 


arises 


Foresters have been trained to 
evaluate differences environmen 
tally. As pointed out by Schreiner 
(9), Snow and Duffield (10 
Dorman (/ 
ing 


, and 
. criteria for recoeniz- 
qualities 


genotypic must be 
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Clemens M. Kaufman 
Director, School of Forestry, University 
of Florida, Gainesville 


established before we can be confi 
dent that 
genotypes. Snow and Duffield state 
the 
with specific problems of selection 


we are selecting good 


re when forester is faced 
involving the recognition of inher 
ent characteristics such as branehi 
ness and tree form, abundance of 
seeds, cold and drought resistance, 
he can no longer apply general bio 
logical principles but must know 
facts concerning 
mode of inheritance. If the mode 
of inheritance of desirable charac 


something of the 


ters is known, then mass selection 
in existing stands will be possible.”’ 
They warn that foresters must be 
conservative concerning the effects 
the 
outward expression of excellence in 


of environmental factors on 
seed trees. 

Being conservative does not im 
ply that we give up and do nothing 
Lindquist (7), in diseussing tre¢ 
improvement practices for Sweden, 
points out that superior qualities of 
a mother tree cannot be established 
careful tests of heredi 
But, he 
do have reason to believe that the 


except bv 
tary qualities. states, we 
really good genotypes are usually 
rare among inferior pheno 
among 


ver) 
uncommon 
phenotypes, but 


types, usually 
moderately 
occur in good number among the 
best phenotypes. We can construe 


site 


eood 


this to apply regardless of 
quality. 

When marking timber for inter- 
mediate cutting, whatever the na 
ture of the cut, the forester is re- 
stricted somewhat by spacing in the 
choice of trees to leave. However, 
he is constantly provided with op 
portunities to exercise Judgment on 
the basis of vigor, quality, and 
freedom from disease or insects. 

In any stand, there probably will 
which would 
qualify as elite, defined by Lind 


be very few trees 
quist for Scot’s pine as having at 
least 50 percent more volume than 
the average of the three next big 
trees in immediate vicinity, 
balanced by proper quality, partic- 
ularly branching 


vest 


slenderness of 
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Such restrictiveness is of primary 
the breeder. It 


should not discourage the forester 


interes! to tree 
who is marking for a regeneration 
eut into thinking that because there 
were no such trees in his stand the 
quality of the germ plasm he has 
remaining is necessarily of a low 
order 

More var 
influ 


Judgment is essential 
iation due to environmental 
ences 18 to be expected in natural 


than in planted stands and = in 


mountainous or uneven topogra 


phy where soil fertility or mots 
ture conditions may vary within 
short distances. Intermediate cuts 


would tend to reduce variation due 
the av 


to environment and raise 
erage level of quality and vigor of 
the stand 


When seed 
mature timber, only 10 per acre, or 


trees are selected in 


fewer, will be needed, permitting a 
hieh degree of selection 


Seed Collection 


Planting provides the opportu 
for intensive application of 
tree improvement. With over 60, 
000,000 acres to be planted, nation 


nity 


wide, and sound economics demand 
ing that mueh of our better land be 
cleareut and planted under inten 
sive management, we have the op 
improved 
must 


use 
We 


however, that at this time we have 


portunity to races 


and strains remember, 
neither super trees nor seed from 


trees of proven quality, or even 


stands of average quality or better, 
phenotypically, which have been 
selected to supply the quantity of 
seed required annually 

In spite of the terrific pressure to 
seedlings, state nurs- 


vrow more 


eries in the South are making an 
effort to 


within the 


localize seed collection 
areas in which the seed 
lings will be planted Consid 
ering that one state is growing 90 
million seedlings this vear and an- 
other, growing 50 million, is plan- 


ning to expand nursery capacity to 


erow 125 million in the near fu- 
ture. we realize the magnitude of 
this undertaking Attention to 
even the phenotypic quality of the 
trees and stands from which the 


seed is collected will be a giant 


stride toward tree improvement 


large forest 


nurseries, thus are in 


holders of 
have 


Many 
areas 
position to give detailed attention 
to source of seed, geographically, as 
well as to the quality of the mother 
tree. Custom growing of seedlings 
by state nurseries affords land own- 
ers the opportunity to give detailed 
attention to provenance of the seed 
used to supply their seedling re 
quirements (48) 

One pulp company in the South 
is selecting ‘‘plus stands”’ in its 
holdings to provide the yearly seed 
supply. Each vear a stand of suf 
ficient area is thinned to 15-25 trees 
per acre to stimulate seed produc- 
The 


been 


tion company’s experience 
that at the end of the 


third growing season the reserved 


has 


trees in this seed producing area 
can be logged and a bumper seed 
erop harvested (3 


Cultural Operations in Current 
Stands 


been 
effects 
Pauley 


Silvicultural practice has 
environmental 


for 


based on 
regard what 
termed the 
reaction. He has pointed out that 
some genotypic traits are loosely 


without 


has genetic range of 


controlled, others more rigidly. In 
some species, loose control of self 
pruning enables us to improve 
wood quality by judicious control 
Width of the an- 
the sap 


wood are also known to react to a 


of stand density. 


nual ring, and width of 
wide range of environmental con 
For that 
eculturist can exercise rather exten 


ditions reason the silvi 
tive control over these characteris- 
tics. <As knowledge of 


renetics Increases, we 


our tree 
may expect 
to learn the total reaction range of 
these characteristics and how much 
can be accomplished silviculturally 
toward controlling wood density, 
fiber length, figure in wood, crown 
and stem form, and other traits of 


significance in tree growth and 
wood quality ‘ 
Research will demonstrate that 


some traits are rigidly controlled 
silvicultural influence 
will be possible. If changes in such 
appear shall 
need to depend on the tree breeder 


so that no 


traits desirable we 
to accomplish them. 


The 


most startling results in tree 
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improvement very probably will be 
gained as a result of intensive se- 
lection and hybridization. How- 
ever, such intensive application of 
genetics is still a future goal. In 
the 


will be planted with stock not im 


meantime, millions of acres 
proved in this manner. Also, such 
limited to 
which at least initially were plant 
ed. Three-fourths, or 


application is stands 
more, of our 
continue to be 
In current 
plantings and stands regenerated 


will 
regenerated naturally. 


timberlands 


naturally, application of genetics 
will depend on extensive measures 
applied by the silviculturist. The 
effectiveness of such application 
can be increased as our knowledge 
of genotypical characteristics in 
creases, but definite beginnings are 
possible now. 
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Selection in the Intensive Phase of Forest 


Tree Improvement’ 


THE Topic of selection, along with 
the topie of hybridization, could 
rather 
of the relative merits of what some 


lead to a warm discussion 


veneticists term the selection and 
the hybridization approaches to 
My dis- 


cussion of selection is not planned 


forest tree improvement. 


such argument, how 
ever, since the ‘‘intensive’’ 


to start any 
phase 
of tree improvement 
both and hy- 
bridization. They are mutually de 
pendent other, and 
whether a problem is attacked pri- 
hybridiza 


usually de 
pends on selection 


upon each 


marily by selection or 


tion depends on the nature and 
objectives of the problem Although 
I shall discuss selection and how 


this approach can be important to 
tree improvement, I am personally 
not a strict ‘‘Selectionist’’ and the 
research program of the 
Texas Forest Service involves hy 
bridization 
priate. 


eenetics 


wherever it is appro 


There is no agreement 
what the 
word selection should mean in con 
with 


general 
among geneticists as to 
nection tree 
Some 


improvement 


give it a special meaning, 


such as a breeding method, while 
others use it in the broader sense 
to imply the choosing of a desired 
tree. Throughout this discussion I 
will use the word selection in the 
broader sense, and will use Sehrein- 
er’s term of selective breeding 
when referring to a specific breed- 
ing method 

| propose here to discuss selee- 
intensive 


tion as applied to the 


rather than the 


if tree improvement. 


phase, extensive 


phase, 


Selections of Strains and Races 


Many of the earliest studies in 


tree improvement were made pri 
marily to determine the importance 
oft seed 


source, or provenance 


These studies have been very valu 


Slightly modified text of paper pre 
sented as part of panel discussion on For 
est Genetics before the Division of Silvi 
culture, annual meeting S.A.F., 
Springs, Colo., September, 195 


Colorado 


able and have progressed to such a 
ilegree that it is now possible to se 
lect distinct 
many of the important tree species 


races or strains from 


This type of study is popular at 
the present time, and I would esti 
mate that more than half of what 
might be called tree improvement 
studies today deal with geographic, 
altitudinal, and other factors that 
within a spe 


influence variation 


Such seed source tests can be 


CleS. 


undertaken not only by trained 


geneticists, but also by any indi- 


know ledge of 
They are 


vidual with a basic 


forestry and research. 
extremely valuable and 


serve as 


the basis for all tree improvement 


work 
The economic importance — of 
many results obtained in seed 


source studies have impressed in 
dustrialists. For example, a few 
southern 


states obtained loblolly pine seed 


years ago most of the 
from the most available and cheap 
est souree, revardless of biological 
factors. Now many organizations 
require some degree of control of 
source, and a few large companies 
today will reforest their lands only 
with seedlings grown from seed col 
lected in the 
Until the 


pleted, such companies are follow 


immediate vicinity 
present tests are com 
ing the safest rule, namely, the use 
of local seed. 

In some cases, seed source tests 
may ultimately show that non-local 
the final de- 
cision cannot be made until the test 
mer 
chantable illustrate, we 
found in our share of the 
South-wide testing of loblolly pine. 
that seed collected in North Caro 
lina produced seedlings much bet 


sources are best, but 


plantings have become of 
age To 


have 


ter than local Texas stock, both in 
the seedbed and at the middle of 
But 
only time will tell what will happen 
to the North Carolina stock when 
we have a period of severe climatic 


the second growing season, 


conditions, such as often oecur in 
East Texas, or how susceptible it 
will be to rust. insects, ice, ete. 


Bruce Zobel 
, Texas Forest Service, 
College Station, Texas 


Selection of Individual Trees 


Up to now we have been discus 


sing selection of strains or races 
A more intensive type of selection 
is to choose, from a large popula 
that 


phenotypic characteristics particu 


tion, individual trees have 
desirable for 
After such 


lected, the first step is to determine 


larly some special 


purpose trees are se 
if they are truly genetically supe 
rior for the desired character, i.e 
whether they are genotypically su 
perior 
Such a determination can be 
made several ways. One is to grow 
open pollinated seed of the pheno 
typically outstanding trees under 
uniform conditions and determine 
the manner in which the desired 
characters are inherited. The value 
of such one-parent progeny tests 
has been questioned, however, and 
some geneticists have come to the 
conclusion that they do not war 
rant the time expended on them 
Others have found them fairly re 
liable. 
The 


involves the growing of seedlings 


most reliable progeny test 


from control-pollinated seed of the 
selected trees. In this case the char 
acters of both parents are known, 
and such two-parent tests, when 
uniform 


ordinarily give a much better eval 


made under conditions, 
uation of the genetie inheritance of 
the selected characters. 

Another way of determining the 
cenetic potential of selected trees 
is to reproduce them vegetatively, 
by grafting or rooting, and make 
clonal tests. Such tests enable one 
to assess a selected tree and to de 
termine how this tree will grow un 
der different or controlled condi 

effect, to ‘‘retest’’ the 
which we are 


tions—in 
tree in interested. 


Vegetative propagation has also 
been proven to be a useful tool in 
other ways, such as speeding up 
this 


general speed-up of the overall pro 


flowering time; results in a 


vram. Although for these reasons 
vegetative propagation is one of 


the most important tools of the 








wenetieist, veto is ait often his “*bue 


aboo’’ because cuttings from ma 


ture trees of many species of for 


est trees have not been rooted 
Most of vou are familiar with the 
genetic work done on the 


Although 


and other char 


extensive 
venus Populus this ve 
nus has flowering, 
acteristics that make it particular 
with, one of 


ly desirable to work 


the vreatest inducements for un 


dertaking such extensive tests has 


been the ease of vegetative 


propa 


vation of all but a few species 


A Selective Breeding Project 


Until now, | have been speaking 
in rather vague, general terms. To 
close this discussion on selection, | 
am going to use as an illustration 
a project which seems to typify in 
tensive selection, or more accurate 


Iv, selective breeding. To make it 
more understandable, | will digress 
briefly little of the back 
vround for this work 

The 


underway a 


to vive a 


Texas Forest Service has 


project to determine 
the genetic control of specific gray 
itv of the loblolly 
One objective is to determine the 


wood of pute 
extent to which wood specific eray 


itv of a tree is strictly controlled 
by its genetic makeup, regardless 
of environmental fluetuations. In 
other words, we would like to find 
out whether the specific gravity of 
determined 


a tree ois mostly by 


where it is growing, or mostly by 


its venetic potential. The subject 
of wood densits control is contro 
Some feel 


is all en 


versial silviculturists 
they know the answer: it 
vironmental. So far, our tests in 
Kast Texas have not confirmed this 


The 


between 


hv pothesis reported strony 


correlation wood density 


and such things as site quality, 
moisture, growth rate, crown size, 
and others have failed to hold 
within the range of growth rates 


in Which we are interested. We are 


not alone in this opinion; a ramber 
of other investigators have arrived 
at the same results independently 
Ultimately, if we find from our re 
that 


enough 


search specific gravity has 


rigid venetic control, we 


should be able to produc e different 
loblolls 


strains of pine having 


wood with low and high specific 


wravities, respectivels 

The first step in this project was 
to sereen trees roughly for extremes 
Nearly T7000 lob 


lolly pines in East Texas were sam 


of wood density 


pled and from these about 40 were 
These 40 were further test 


chosen 


ed, more accurately, and of the 40 
final trees we have selected four 
trees with a low specific gravity 
around 490; and four with a 


high specifie gravity (around .660 


on which to start work. 

To determine the genetic poten 
tial of these trees, two tests will be 
Ideally, the first 
Tests by rooted 


made is to make 


clonal cuttings. 


llowever, since we cannot as vet 


strecess fully root cuttings from ma 


ture loblolh pines, we obtained a 
large mumber of scions from. the 
eleht selected trees and = erafted 


them to as uniform stock as was 


obtainable. Some of the grafts were 


twins, Le. a scion from a tree with 


and a. scion 


low specifie gravity 
from a tree with high specific gray 
itv were both grafted on the same 
forked tree will result 


stock sO a 


Doing this very nearly equalizes 
environment and the specific gray 
ity of wood produced by each scion 
should indicate thi 


tial ot that scion 


evenetic poten 


The next step is to make progeny 


tests. Open pollinated seed have 
been collected from the selected 
trees and plans call for control 


pollination of light) with leght, 
dense with leht, and dense with 
dense. Progeny tests from. these 
crosses, as well as from possible 
inter-species crosses, will also be 
made and should show how. the 


density character is inherited 


As the progenies and clones be 


come old enough for further test 


Ing, and assuming we find rigid 


enough genetic control, the best of 


the tested will be reserved. 


Trees 
and strains of trees with high and 
low specific gravity can be built up 

As illustrated by the 


above, sc 
lective breeding usually entails first 


a rough selection. often a second 


more restrictive selection, and af 


ter tests of prowens ana clones, a 


further selection. To capitalize on 


isolated, a method 


what has been 
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of producing the desired strains in 
quantity, such as seed orchard es 
tablishment, must be worked out 


Conclusion 


Selection is an important tool ot 
the 


vou cannot produce new individu 


forest veneticist. 13\ selection 
als with new combinations of char 


acters, such as Call be obtained bv 


hybridization. But vou can choose 
from existing individuals those ex 
hibiting the desired characters, and 
these 
build up strains of trees exhibiting 
Most of 


contain 


by working with you can 


these evident characters 


our important species 


that 


characters Is 


enough variation such choice 


of desired possible 
Selection is important, whether it 
he a part of the extensive phase of 
tree Improvement or of types used 
in studies of races or of individuals 
deseribed, and in 


such as | have 


many cases selection must be un- 
dertaken before hybridization can 
be most effective It is of great 
importance to point out that selec 
the 
Types, isa genetic tool immediately 


the 


tion, at least of less intensive 


available to practicing silvi 


culturist 





S.A.F. Consulting Foresters 
Directory to be Published 


Persons and firms listed in’ the 
S.A.F. Consulting Foresters Diree 
tory, published in the January 1954 


JOURNAL OF FORESTRY, have been re 


quested by mail to approve, correct, 


or revise their listings for the new di 
rectory to be published in the January 
1955 JOURNAL. 

Members 


work and whose names have not 


doing consulting forestry 
previ 
ously appeared are invited to apply 


now for listing. They should provide 
information following the 
List ot 
published in’ the 


FORESTRY. 


complete 


form used in. the Consulting 
January 


Society 


Foresters 
1O54 Jor RNAI ok 
a prerequisite for list 


listed if 


membership is 
ng. Consulting firms will be 


one or more of the partners or en 


plovees are members of the Society 


Noven ber & 


vhich listn 


1954 is the last date on 


rs will bee nee ted tor puy 


lication in the January 1955 directory 











Opportunities in Disease and Insect Control 


Through Genetics 


THE PRIMARY objectives of breed 


ing studies are to find or to develop 
the best trees possible for the places 
where we wish to grow them. Insect 
or disease resistance sometimes mas 


Three 


been 


be a major consideration. 


objections occasionally have 


raised against tree breeding ] 


it rivals silviculture, it requires 


too long a time, and (3) it Is expen 
Slve, 
silviculture, 


Instead of rivaling 


tree improvement is an adjunct to 
and supplements it. By cutting the 


best trees we leave only the less de 


sirable ones to provide seed. This 
leads to degeneration. To reverse 
this process we need ich ] make 


selections of the best) germ plasm 


that nature has provided, (2) pre 


serve 


it in suitable plantings, (3 
improve it by applying the modern 
breeding techniques, and (4) use it 
in reforestation. 

The time 


does SeeTI 


long if one 
plans for complex hybrids like 
those used with corn and if one 
thinks he must wait twenty vears 


But this is 


Fortunately, a 


between generations 


not the case nim 
ber of simple procedures are avail 


able 


tant is vegetative propagation. By 


Among these the most impor 


this means outstanding trees which 
their 
multiplied and their 


have proved worth can be 


germ plasm 
preserved, The techniques of root 
; 


ing cuttings and of making grafts 


provide wonderful methods — for 
speeding up the process and for in 
the 


: + 
to 


creasing stock This. by top 


vrafting flowering trees we 
can often secure seed production in 
Cost 


SeCOCTHS 


a relatively few years. 


small indeed in) comparison with 
that portion of the national econ 
omy which is dependent upon trees 
Only a short look ahead shows that 
doing this job is much cheaper than 
not doing it. 
The idea of 


resistance to disease 


and insect damage is not new. The 
Paper pres edoas ! | 
Iss ! | s (Greneties 
Divis < ’ R 
a \ ster Colo 
SI ? < { s t ; 


techniques and directions are well 
worked out with many agricultural 
We 


them to tree Crops 


Crops. are merely applying 
The basic procedures for breed 


ing trees simple 
They include - 


1. The 


and testing of local trees in relation 


are relatively 


selection, propagation, 
to all the desirable characteristics, 
including resistance to disease and 
insects 

critical examination 
related 


2. Similar 


ot closely trees wherever 


they may be growing. If trees are 
brought in from a distance suitable 
precautions are necessary to be 
no INnjUrious 
The elite 


trees, wherever obtained, should be 


sure that they carry 
insects or plant diseases 
preserved against loss ino suitable 
arboretums, strategically located 

o Further 
Cross pollinating trees with the best 


Improvement by 


characteristics and by mnakine thor 
ough tests of the progeny. 

By these procedures, we can com 
bine the eliminate the 


best and 


worst) features. Frequently some 
of the progeny may show unusual 
erowth which is better than that of 
either parent. This is called hybrid 
vigor, Other means of inducing 
Variations, such as treatments with 
Progeny 


colchicine, are available 


testing is a continuing and neces 
sary process because the seedlings 
from eross-pollination commonly 
show considerable variability. Only 
from the progeny can one estimate 
the genetic constitution of the par 
ents and their general ability. to 
Utiliza 


IVES 


combine with related trees 


tion of these proeedures 
promise of enabling the tree breed 
er, within reasonable limits, to 
vrow trees to order in the same way 
that corn, wheat. and cabbage have 
been developed. In nahnv Cases, Ve 


sistance is an essential item with 
out which the trees fail to surv ive 


With 


let us consider a few examples of 


this sketchy background, 
some work done in developing trees 
diseases 


Jeffrev-Coulter 


resistant i) Insects or 


Against Insects, the 


A. J. Riker 


Professor of plant pathology, 
University of Wisconsin, Madison. 


pine hybrid is an outstanding ex 
M. Miller has shown that 
it reststs injury from the reproduc 


ample. J. 


tion weevil by the abnormal pro 
duction of resin ducts and by wall- 
Much of the 
resistance 


R. UL. 


and some of it is discussed by S.A 


ing off necrotie areas. 


literature on insect has 


been assembled by Painter 
Graham. Sometimes a special form 
of resistance has appeared when 
actually the tree has escaped attack 
lack of 


and tree life eveles. 


timing im insect 
But 


examples are scarce of true insect 


through 
reliable 
resistance. THlowever, from the ob 
servations reported, one can con 
fidently 
the 
item, my colleagues and I, 


expeet much evidence in 


future. To mention only one 
through 
casual observation, have seen strik 
the 


either have attacked or have passed 


ing differences in Way insects 
by the leaves on members of vari 
OUS poplar clones. 

Avainst fungi we have good ex 
amples. Some vears ago a selection 
of redcedar resistant to the cedar 
apple rust was made by the late 
Anthony We tested 


Berg's selection and have made sev 


Bere have 


from native trees in 


Under 


eral others 


Wisconsin. circumstances 
where ordinary redcedars carried 
hundreds of rust e@alls, these selec- 
tions were almost entirely free from 
them. They ean be used for wood 
and for game cover without ruining 
nearby apple orchards with rust. 
Two serious diseases occur on elm 


Dutch 
phloem necrosis. Since both diseases 


elm disease and 


trees, 


north central 


states, the complexity of the prob 


overlap) in’ several 


enormously — Increased 


Roger U 
much 


lem is 
Thanks to Swinele and 
his associates, progress to 


ward resistance has been made. 


has 
that 


disease 


Swingle some European elm 
Duteh 


American 


trees are resistant to 


elm and many 
elms that are resistant to phloem 
Now he is searching for 


both of 


necrosis, 


trees with resistance to 
these diseases 


The 


trees used extensively in the south 


lovely ornamental mimosa 








ast ha been attacked in recent 


vears by a Fusarium wilt which has 


been devastating in some locations 


(}. HL. Ilepting and his associates 
have made selections that show 
rreat resistance. The trees selected 
vere survivors of both natural and 


artificial epidemics. They have been 


severely tested in soil where the 
causal fungus was abundant. Th 
best) selections have been propa 
rated by cuttings 

The American chestnuts were at 
tacked some years ago by chestnut 
blight and were wiped out, except 
for occasional trees on the fringes 
of the natural range that have 
scaped infection. The late Dr 


Reattie collected seeds from a num 
ber of selections in eastern Asia and 
brought them to this country. The 
breeding work has been carried for 
ward by A. H. Graves, G. F. Gra 
and Ro B Already 
resistant chestnut trees are growing 
well 
place the 


vatt, Clapper 


Such trees will) doubtless 
nuts back on the Ameri 
market. The development of a 
forest tvpe of tree with satisfactory 
however, seems to br 


difficult 


resistance, 
more although not hope 
less 

In Wisconsin some vears ago, in 
with T. KF 
Brener, we 
150 trees 


assoclation Kouba and 


W. Il 


‘ 


of over 


made seleetions 
had 
stood for fifteen vears exposure to 
the white pine blister rust fungus 
Wind-pollinated 
lected 


which with 


seeds were col 
these trees and grafts 
These 


with replications in a disease 


trom 


were made were planted 
nur 
sery near Wisconsin Rapids with 
Ribes 


riven 


an interplanting of bushes 
Half the 
and severe 


About 


selections have shown a high degree 


trees were further 


artificial inoeulation 


three dozen of the original 


of resistance. Unfortunately, the 


seedlings from 


open-pollinated 


these same trees carried little or no 


more resistance than commercial 


st edlines 


or the present, the best 


means of propagation has been 
with grafts and much progress has 
been made recently with cuttings 
J. E and R. F. Patton 


have carried out various phases of 


Thomas 


More or less parallel 
work has been done by R. R. Hirt 
at Syracuse, N. Y., C. Heimburger 
at Maple, Ontario, and R. T. Bing 
ham at Spokane, Wash. We have 


vreat hopes for some of the crosses 


this work 


Bingham has made between some 


of our selections of resistant east 


ern and his selections of western 
white pine. 

The specter of a new race of rust 
When it ap 
pears because an analogy has been 
the 


wheat rust develop, we 


sometimes comes up 


made with way new races of 


must keep 


the analogy straight. The wheat 
plants correspond to the Ribes 
bushes and the white pine trees cor 


the bushes. 
Thus one should look for any new 
blister Ribes 
would be 

further. 
Meantime, we are not afraid of new 


respond to barberry 


rust races on. the 


nW 
loo 


required TO 


bushes much time 


diseuss this 
races 

Poplar trees are increasing in im 
portance. Unfortunately, the na 


tive trembling and large-toothed 
aspens in Wisconsin are susceptible 
Further- 


more, hybrid poplars with foreign 


to TIvypoxylon eanker 
parentage when grown in Wiseon- 
sin, have been attacked severely by 
a different 
tively resistant poplars seem to be 
near. With a little time R. G. Tlitt, 
J. E. Kuntz, Keith Shea, and I 
think we combine 


eanker. Tlowever, rela 


can resistance 


and many desirable characteristies 


into a few individuals. It need not 
take too long, as breeding problems 
vo. Using poplars and vegetative 
propagation we should need little, 
if any, handicap in a race with a 
wheat or corn breeder 

The ease with which these pop 
lars are crossed is surprising, in 
view of the difficulty usually asso 


ciated with tree breeding. Branehes 


about five feet long with flower 
buds are eut in February or March 
in Wisconsin from both male and 


The 


lower ends are placed in a jar of 


female trees, respectively. 


water in a where the air is 
about 70° F 
mid 


out in a week or two and shed pol- 


room 
. and is reasonably hu 
The staminate catkins come 


JOURNAL OF FORESTRY 


len. This is collected and dusted on 
the pistillate catkins. In about two 
weeks they develop seeds, which 
verminate promptly. Seedlings six 
feet tall in one Wisconsin growing 
season are common. 

We have over 400 selected clones 
that were rooted from cuttings. We 
now testing some 4,000 seed 
lings. Vegetative propagation will 
help enormously 


are 
not only to in 
crease the best stocks. but also to 
keep constant their important char- 
acteristics Already differences be 
tween clones for resistance to fungi 
and probably to leaf-chewing in- 
sects are appearing. Resistance to 
canker (and, we hope, to borers 
shows on some older trees. 

Possibly you will think we are 
placing too much emphasis on dis 
ease and resistance and not 
We have no 


But two basie ideas 


insect 
enough on quality. 
such intention. 
appear: (1) we 
sistance to 


must have such re 
secure and (2 
modern technology, as we have seen 
it at the 


tory, does 


t rees, 


Products Labora- 
the 


Forest 
wonders with 


material at hand. 


raw 


In a discussion of tree breeding. 
a word of caution is necessary about 
assembling valuable trees from a 
blight, white 
pine blister rust. Dutch elm disease. 


distance. Chestnut 
evpsy moth, brown tail moth, and 
many other injurious diseases and 
insects have been imported inad 
vertently. Others 
that might be equally destructive 
them 


seeds 


oceur abroad 
Preeautions against bringing 
in are imperative. Planting 
of our important trees abroad to 
determine their responses to vari 
ous insects and diseases would per 
mit additional 


tion. 


important evalua- 

In conclusion, then, great possi 
bilities are present for developing 
trees not only that are resistant to 
important insects and diseases, but 
also that have other desirable char 
Although only a 
men are working on these problems. 


acteristics few 
enough progress has already been 
made to bright future 
for further work in this field 


indicate a 





The Relation of Geographic Race to Forest 


Tree Improvement 


THE ARTICLES resulting from the 





Colorado Springs panel discussion 


of forest geneties include several 
references to geographic races and 
to seed-source or provenance stud 
les. Pauley mentions the morpho 
logical or physiological diversity of 
venotype frequently found in spe 
cles occupying wide geographic 
ranges or highly varied local habi 


He and Zobel emphasize the 


Importance of 


tats 
seed source in ob 
taining seed for forest plantations. 
Duftield that 


ance of species hybrids is evreatl 


the perform 


states 


the racial origin of 
that 


influenced by 


the parents, and concludes 
“the specics hybridizer cannot es 


cape the provenance problem.”’ 


These 


what 


statements give a some 
fragmentary picture of the 
relation of geographic races, geo 
vraphic sources of seed, and seed 
provenance studies to the scelence 
of genetics, to general silvieulture. 
to forest planting, and to the possi 
bilities of improving forest trees 
The following may make the pie 


ture more complete ; 


1. The appropriateness of racial 
variation and of geographie sources 
of seed as subjects of genetics re 
search can hardly be questioned 
The physiological and other ehar 
acteristics which distinguish any 
given geographie race, and which 
render it well adapted to one ven 
eral environment and poorly adapt 
ed to another, are controlled more 
strongly by genetic make-up than 
by cultural or other external infli 
The 


drought-hardiness, 


and 
often thy 


frost-hardiness 


enees 
and 
trees in 


disease-resistance, of 


any 
particular place depend more upon 


their ancestry than upon the spe- 


cies associated with them in the 


stand or the spacing at which they 


are planted. 


2. Except) in’ connection with 
planting, the silvieulturist is little 
concerned with geographic races 


Natural re 


production from indigenous old or 


and seed provenance, 


second-growth stands is, as a rule, 
venetically well adapted to the site 
on Which it occurs. To the planter, 


however, geographie race and 


source of seed are of paramount 


Importance. Many decades of ex 
perience in all major forest regions 
of the world have shown that stock 
of the wrong geographic race may 
greatly reduce the sueeess of plant 
ing, or cause complete failure 

3. Although the 
of geographie races are in the main 


characteristics 


venetically controlled, and the tech 
niques of studying them are those 
tests, 


heen 


required for any progeny 
most provenance studies have 
undertaken for the immediate prac 
tical purpose of finding sources of 
seed that will produce stock adapt- 
Unlike 


the selection and hybridizing stud 


ed to particular localities. 


ies discussed by Pauley, Zobel. and 
Duftield, 
have not ordinarily included effec 


such provenance studies 


tive steps to isolate new and better 
coubinations 


Thes 


provide, for 


within veo 


vene 
vraphic races. have simply 
attempted to 
planting sites and localities, gene 


evel 


combinations as eood as those 


under happier circum 
might 


natural reproduction on the same 


which, 
stances, have appeared in 
sites. Strictly speaking, they have 
not been attempts to improve trees, 
but merely to preserve the status 
quo in terms of hardiness, growth 
rate, and the like. 

4. Theoretically, the distinguish 
ing of geographic races may con 
tribute to tree improvement in a 
more positive than that 
It is possible that 


manner 
Just described. 


Philip C. Wakeley 
Southern Forest Experiment Station, 
Forest Service, U. S. Department of 


Agriculture, New Orleans 


hybrids between geographic races 
within a species may be adapted to 
a wider range of environments than 
race. In some in 


either parent 


stances they may exhibit) hybrid 


Although these pos 
sibilities have been little explored 


vigor as well 


as vet, particularly with American 
species, they furnish a real incen 
tive for learning the existence and 
distribution of geographic races 

». More important still, the ex 
istence of markedly different geo 
vraphic races within a species may 
impose rather strict) limits upon 
selection and breeding within that 
species. It is very likely, for ex 
ample. that the best gene combina 
tion for growth rate, branch habit, 
that could be 


among loblolly pines in: Maryland 


and so on isolated 


would be less suecessful in’ Texas 
than the average Texas loblolly, be 
cause of poor adaptation of the par 
ent Marvland race to Texas tem 
peratures and, perhaps, to Texas 
day-leneth. Conversely, there is ex 
perimental evidence that the best 
selection of Texas loblolly would 
almost surely fail in Maryland for 
lack of 


vords. erenetic differences between 


cold-resistance In other 
individuals or local strains within a 


eeographie race, even though im 
portant in a locality to which the 
race is well adapted, seem likely to 
be overshadowed by the genetic un 
suitability of the race as a whole 
when stock is transferred to a less 
favorable place. The inescapable 
that 


hvbrids must be 


conelusion 1s selections and 
made separately, 
region by region, within the frame 
work of existing geographic races 
To the that 


provenance — studies 


extent this is true, 
designed to 
identify such races and define their 
territorial boundaries are funda 
mental to other phases of tree im 


provement. 











Seed Certification and Forest Genetics 


CERTIFICATION or approval by some 
official or semi-official testing agen- 
ey is commonplace with many man 
nowhere is 


ufactured articles, but 


this warranty more firmly estab 
lished than with biologicals and 
medicines. Origin and quality of 
living organisms have long been 


the object of certification in. live 


stock and more recently in agricul 


tural seeds. The status of certifi 
cation of forest tree seeds was 
summarized by the writer (6) and 


in an article in Forestry Abstracts 

1); to these the reader is referred 
for details 

During the 15 vears since these 
papers appeared enough progress 
has been made in authentication of 
origin and quality so that the pur- 
chaser of tree seeds can, if he so 
wishes, obtain some information on 
the place where the seeds were col 
lected, 


rerniination 


and often on purity and 


Unfortunately, how 
ever, there is still little demand by 


the American consumer for certi 


fication, and even less interest) by 
the planter in’ the source of the 


seed from which his stock 


Nursery 
was raised (9 
The 


the UL S 


Poh 


Department of 


Committee of 
Agricul 
transmitted to the Secretary 
1939 a For 
Poliey drawn up by the 
Service and Soil 
This 
proved by the chiefs of each service 
and by the This estab 
lished for the department 
that other 


Seed 


ture 
early in statement of 
est Seed 
’orest Conserva 


tion Service was duly ap 
Secretary 
a polices 
included among provi 
tions the 

1. To 


locality 


following 


use only seed of known 


and nursery stock from 


such wt ed 


2 To require ol the vendor evi 


dence verifvine the origin of all 


seed and nursery stock 


ords of the 


To keep re 


of all lots) of 


origin 


seed and nursers 
ston k 


$ To use local 


ural stands wherever available un 


from nat 


seed 


less seed from another specifi 


source has heen demonstrated to be 
satistiv tors 
) lo 


other 


Wwrere states able 


agencies engaged in planting, the 
of which is borne wholly 
the federal 


ment to adhere to this poliey. 


expense 
or partly by govern 
that the chief 
of the Forest Service approved this 
New 
law requiring all tree and shrub 
state to be la 


On the same day 


policy, York passed a_ state 


seeds sold in the 


belled, showing the purity, germi 


nation and = specifie locality of 
origin Chapter 527 Amend 
ment to Article 9, Seetion 140-b 
10 Some vears later Georgia 


passed a similar law and regula- 
tions regarding southern pines. A 
digest of all state seed laws is viven 
in the Seed Trade Buyers Guide 


The Federal Seed Act of 1939 
laid down. elaborate require- 
origin and 


ments for evidence of 


seed quality for certain agricul- 
tural seeds but did not include tree 
seeds. It is the unofficial opinion, 
however, that only a poliey decision 
ut the 


bring tree seeds under these 


bureau level is needed to 
pro 
VISIONS 

Meanwhile many US 


ers, followine the practice of Eu 


seed deal 


ropean dealers, voluntarily began 
to offer origin data and to some ex 
tent reports of purity and germina 
response to a de 


tion, chiefly in 


mand for sueh information — by 
foreign purchasers. Among the first 
was Brown Company, Berlin, New 
The Manning 


Seed Company is now an outstand 


Hampshire, in 1929 


ing example 

Qn the international level the 
FAQ of the United Nations 
made seed certification an impor 


has 


tant part of its agenda (7) and in 


1952 adopted a standard form for 


certification of both origin and 


quality 
Developments ino seed certifica 

tion outlined above have perhaps 

restrictions 


over-emphasized legal 


and regulations. Experience has 


shown that with most species even 
official testine stations can enforce 


ho requirements except trueness to 
name, purity, and germination (4 

The integrity of the collector and 
the care with which different ori 


Henry |. Baldwin 


Forestry and Recreation 
Concord 


New Hampshire 


Commission, 


vins are kept separate at all stages 
and 
reliance. 


handling 
Intel- 
ligent self-interest on the part of 


collect ion 


of seed 
must be our main 
Loth the collector and the consumer 
of tree seeds will gradually bring 


about better records on the source 


of seeds and the trees grown from 
them. 

Perhaps we have been overzeal 
ous about official certification and 


have imagined that once laws are 
passed and everything had a ‘cer 
tified’’ label on it, all our forestry 
We have 


without al 


problems would be gone 
certification 


Ways analyzing what it means 


cone for 


A short time ago, for example, | 


received a sample of larch seed 
accompanied by a 
This 


certified that the seeds were free of 


from Japan 


‘phytosanitary certificate.”’ 
insects and disease. Qur own quar 
autine inspection stations inspect 
treat 
certificates. 


and seeds and issue similar 
No one questions the 
necessity for such certification to 
prevent spread of disease and in 
sects 

Why not also have certification 
to prevent the spread of inferior 


venetic stocks of trees? For one 
neither the 
the dealer seems concerned enough 
Even if thes did, 


however, there is far less basis for 


thing, purchaser nor 


to demand. it. 
inspection. The seeds are, we shall 
say, collected from certified stands 
of straight, healthy trees, but we 
can certify the seeds only, not the 
progeny. Concealed in the straight 
stems of the parents are unfavor 
the 


frost hardy or are a prey to insects 


able venes, or trees are hot 


in their new home. Tlow can any 


quarantine certify to the suitability 


of seed even when the planting site 


is known? We are forced to con 
clide that certification is of most 
value with regard to purity, ger 


nenation and freedom from insects 
and diseases, can offer less easily 
the 


source, and may be mean- 


verified warranty 9 on veo- 


evraphic 
invless so far as vigor and form of 
the progeny are concerned 

trees 


Provenance tests, In which 


of the from different 


Sal lbit¢ Specles 








1954 


SEPTEMBER 


geographic origins were planted 
side by side, first focused attention 
on the differ 


ences and for care in se 


existence of racial 
the need 
Such 


lection of origin tests con- 


tinue to serve forest genetics well 
In providing proof of variation in 
tree populations and material for 
selection and hybridization 


The 


Origihh Is, 


certification of 


reason for 
of course, the variation of 
veographic proven for 


races Sole 


species, and other suspected varla 


tions in genotype. (Ct. Table 2, 
Pave 16-17, Wood, Plant Seed 
Manual | 2 As a basis for tree 
improvement the geneticist wants 


stock of known geographic race. A 
certified origin usually embraces a 


wide such as 


fairly area several 
square iiles but) varvine only 
slightly in altitude. Often it is de- 


sirable to have a seed lot obtained 
from a number of mother trees. It 
from natural 


should be obtained 


indigenous stands; if from planted 
stands, they should be raised from 
local seed, otherwise certification 
has little meaning. 

Obviously the certification of 


origin as) commonly — practiced 
leaves much to be desired for some 
experimental work. Yet 
trolled 


mother 


evel con 
pollination of selected 
might not result) in 
More 


collection in 


trees 


better progeny important 


may be seed natural 
virgin stands, where these exist, so 
that the 


from the 


population produced 


seed will contain 


repre 
sentatives of all natural variants in 
Then the best 


the native stand. 


elements could be selected and 
propagated. 

Practical certification can vouch 
for the 


which the 


physical environment in 


seed was collected) and 


Jor the natural reproduction of the 


parent ostand = from indigenous 


stock. Onee a plantation of known 
origin, has been established, 


st ed 


information about its source per 


further eollection of seed ot 
if the 
good, or avoidance of this source if 
the plantation 
badly. 


nits 
the same source results are 


has turned out 

The interaction of the genotype 
with the environment gives contin 
ually new material for selection, 
natural or man-influenced. Repeat- 
ed tests of the same origin on the 
same site may be necessary to prove 
bevond doubt that the behavior of a 
certain The 
results may be applicable only on 


origin. is) consistent. 
the site or locality where the plan 
tation is made. Certification, how- 
ever arrived at, is essential to such 
testing and to many phases of con 
trolled selection for tree improve 
ment. after all 
largely a human problem, subject 
human 


Certification is 


to all the con plexities of 


psvchology, sociology, economics 


The Cover Photo. [istrict by 
“The land on 
mann Lumber 
order for 12 
cient height on their 
reports that some of the 
to 125 feet. The 
It is 125 feet tall, 25 inches in diameter 


mrestel 
relates: 
Company 


own land. 


tree in the 


79 feet of clean stem and contains six 16-foot logs or a 
from the Pearl Rivet 


heights 


locuted about one mile 
in this aren have the trees attained such 


of a race of tall growing trees of good 


, os b, 


Hloover of the 
Which the tree is 
This company, 
> foot piling and, after considerable search, located 
One of the workers who helped in the cutting 
trees would have 
photograph is the only 


O55 
and politics (Greneties IS fortunate 
in having only the plant and en- 


vironment to consider. 
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International Paper Compans 


located originally belonged to the Denk 
when it was in operation, received an 


stand of suffi 


back 
remaining tree in the group 


longer piling but were cut 


misacle 


and is approximately 6S vears old It has 


160-foot piling. This site is 


However, nowhere else along the rivet 


his would indicate a possibilits 


form.** 











Breeding for Improved Growth Rate and 
Timber Quality in Western White Pine 


| cooperative project de signed to hreed blister-rust resistant and other- 


wise superior western white pine is now in its fifth year of aetivity. This 


report goes into detail on phases involving intraspecies breeding for 


improved growth rate and timber quality 


done and presents some early 


PrOdentes 


lated with growth rates of their parents 


mwas more comple f¢ 


PRELIMINARY results of a breeding 


project in western white pine (2?) 


onticola Dougl.) show prom 


ise for improving growth rate and 
timber quality. The work is part of 


i project designed to develop white 


pine which is not only resistant to 
blister rust Cronartium ribieola 
Kiseher) but fast growing and of 


Although the en 


both inter 


high quality (7 


tire project entails 


and intraspeeies breeding 


Spectres 
this paper deals only with the lat 


ter. The study has not been com 


plete dsbut techniques developed 


and results obtained during the 


past 414 years may be useful to 


others engaged in similar work 


Inthe attempt to improve growth 


rate and timber quality selected 


trees are being controlled-polli 
nated and erafted. Growth rate 
and crown form im parent. trees, 


progentes, and clones are being 


measured in detail. When progenies 
members become of suffi 
reliable 
and timber 
rated 

The 


best parents provided the, possess 


ind clone 


crent age to permit eom 
parisons of vrowth rate 
will be 


these 


quality t he 


for superiority of 


parents 
traits 
i: vseful degree of resistanes to 


blister rust, will be vegetatively 


propagated for use in seed) or 
harads 

In arrving out thy work POssi 
bilities for estimating Inherent 


vrowth and mwwn form superiority 


through measurements of outward 


phenotyp haracteristics are 
rl gr Dr. F. I 
Rigt ( i Fore 1 Rar Ex 
ret tS ; ' 1) 1 W ) 
Universit Washingtor r tl } 
! il advices 1 assistance g t 
gy work | t heir ‘ 


Ve sults 


It describes the 
Growth 


work be ing 


rates of numerous 


produced by controlled pollinations were statistically corre 


Thus, 


er pe rimental control 


than nh WNAHY PrevIiowes MVE stigations on heritable 


also beine investigated. Develop 
ment of such techniques would per 
mit screening from a larger popula 
with a minimum of 


tion progeny 


testing, and thus would improve 
the efficieney of an enlarged selec 
tion 


program 


Controlled Pollinations 


Between 1950 and 19520 intra 
specifie controlled pollinations were 
inade among trees selected for ap 
parent resistance to blister rust and 
151 of them produced sound seed 
in sufficient quantities for progeny 
testing. An additional 91 


were attempted in 1953, but wheth 


CTOSSES 


er or not they will vield sound seed 
fall of 


The crosses involved 46 par 


will not be known until the 
1954 
ent trees growing in 9 separate se 
leetion areas within northern Tdaho 


and western Montana 


Most of the 
five (Staats? 


pollinations were 


race on trees These 


est trees were chosen from the re 


sistant selections mainly on the 
basis of their fruitine abilitv. As 
many of the remaining trees as pos 


sible 


on the 


were used as pollen parents 


test vice versa. This 


trees, or 
will facilitate ratine of the 
heritable 


schem 


parent trees for traits. 


ar rmitting logical comparisons 


imone erosses havine a common 
parent 
Progeny Testing 
Seeds produced from 71> eross 


pollinations, 6 self-pollinations. and 
17 wind-pollinations were sown in 
at Spokane, Washington. 
from 19 2 


wind-pollinations 


1 nursery 
in 1952 


self-. and = 10 


Seeds CTOSS-, 


vere sown in the nursery in 


saliie 


A. E. Squillace and R. T. Bingham 
Intermountain Forest and 
Range Experiment Station, Forest 
Service, Missoula, Montana, and Blister 
Rust Control, Forest Service, 

Spokane, Washington! 


Respectively, 


1953 


as half of the lots sown at Spokane 


Seeds from the same origin 


in 1952 were also sown in the Mon 
tana State University forest nur 
Montana. Addi 


progenies W ill be 


sery at Missoula, 


tional seedling 


grown as seeds from pollinations 


made in 1952 and 1953) become 
available. Progenies will be out 
planted in three plantations de 


signed solely for testing growth 
rate and timber quality as well as 
in three rust-resistance test planta 
tions, 

Average seed weight of each lot 
was measured before sowing and 
vermination counts were taken fol 
seedling 


the end 


lowing sowing. Average 
heights were measured at 
of each growing season (measure 
ments were made on from 10 to 90 
seedlings for each lot, depending 
the 
lots contained from 60 to 90 seed 


Average 


upon number available; most 


lings each braneh 
leneths were obtained on about 10 
percent of the seedlings grown in 
1952, at the end of the 


second sea 


son. Growth rate and crown form 
will he measured periodically 
Clone Testing 
Thirty-six of the parent trees 


were grafted in large numbers and 
the clones were outplanted in five 
height 


and average branch lengths, based 


localities. Average erowth 


on 3 to 12 members in each clone 


were measured on each of 28 of 


vears of age 


these clones when 3 
Similar measurements will be made 


periodically 


Measurement of Parent Trees 


A special measurement technique 
Wis devised to obtain quantitative 
expressions useful in studying in 


heritance of vigor-quality traits 


and in investigating possibilities 


for predicting progeny perform 


anee. The method was designed to 


circumvent, insofar as possible, dif 


ferences caused by environment 


which may mask the inherent po 


tentialities. Furthermore, it was 
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desired that expressions be nonsub 
jective in order that they could be 
used both in comparing large num- 
bers of individual trees and in seek- 
statistical with 
For example, specific 


ing correlations 
progenies. 
measurement data expressing 
crown width are more useful than 
attempting to classify each tree as 
being narrow-, normal-, or wide- 
crowned. 

Measurements were taken on 108 
well as 40 


breeding and graft- 


check trees as parent 


trees used in 
ing. Three and oceasionally two 
non-resistant check trees of similar 
condition were 


and growing 


chosen in the vicinity of each par 


age 


ent selection 
The 


were taken: 


following measurements 
1. Diameter at breast height. 
» Age 
3. Total 
$4. Total 
the last 10 
rent growth 


height. 
height growth 
vears, excluding cur- 
(1943-1952 inclusive) 
5. Stem diameter outside bark, 
at a point 4 inches above the 10th 
1943) whorl from top of tree, cur- 
rent year’s whorl excluded (whorls 


during 


indicated in items 6 and 7 below 
were determined in the same man- 
ner 

6. Leneths of branches at 
Sth, 10th, and 11th whorls. 

7. Basal diameter of branches at 
the 9th, 10th, and 11th 
taken at a point 8 inches from the 
bole 

Most 


nearly free, of upper crown com- 


the 


whorls, 


of the trees were free, or 
petition. Where upper crown com 
one 

on the 


petition oceurred on side, 


branch measurements op- 
posite side only were used. It is 
possible that the occurrence of com- 
petition on one side of a tree may 
affect growth of those branches on 
the opposite side. Tlowever, great 
lv noticeable effects not ap 
parent on the trees measured and 
inaccuracy due to this cause is not 
helieved to he creat. Possibly this 
aspect of the tech- 
nique needs further study. Where 
noticeable upper crown competition 
was appreciable on all sides, the 
trees were not measured. 

The trees varied in age from 20 
The method may not 


were 


measurement 


to 60 \ ears 


be satisfactory on trees” where 


growth in the upper crown has de- 


creased appreciably or ceased 
probably trees over 100 years 
old). 

Height growth, stem diameter, 


and branch dimensions were meas- 
ured in the 
erown competition there was usual 


upper crown because 
lv less severe than in lower por 


tions of the trees. In completely 
isolated trees measurements could 
have throughout the 


crown with equally good or better 


been taken 
results. However, current competi- 
tion in the lower crown often was 
evident and past competition was 
difficult or 
Measuring specific portions of the 


impossible to assess. 
upper crown provided more com 
parable values than would have 
been obtained if measurements had 
been taken in the lower crown or at 
varving portions of different trees. 
Admittedly, past and present un- 
derstory competition may have 
had some effect upon growth in the 
upper Possibilities for ad- 
justing for such effects are being 
For the 
obtained on 


Crown. 
investigated. present, 
measurements trees 
having heavy understory ecompeti- 
tion must be interpreted with cau- 
tion. 

The the 
evaluating certain traits. 
annual elongation during the last 
10 vears was used to express growth 


basis for 
Average 


data formed 


rate. Branch measurements were 
related to stem measurements and 
used to express erown form. For 


example, the ratio of the height of 
stem above the 10th whorl to the 
average branch length (eomputed 
from branches measured at the 9th, 
10th. and 11th whorls) expressed 
branch relative 
Similar ratios were 


relative vigor, or 
erown width. 
computed for (1) diameter of stem 
at 10th whorl to average branch 
diameter at the 9th, 10th, and 11th 
and (2) volume of stem 
above 10th whorl to average total 
cross sectional area of branches at 
9th, 10th, and 11th whorls. 


Average periodic annual elonga- 


whorls 


tion (average annual height growth 
during the last 10 years) was he- 
lieved to be a more satisfactory 
measure of growth rate than mean 


annnal elongation (average annual 


Hoy 


height growth during the whole life 
of the tree). All trees within selee- 
tion areas were subjected for the 
most part during the last 10 years 
to the climatie conditions. 
Qn the other hand, since the trees 


Same 


differed in age, they were not sub 
jeeted to the same climatie condi 
tions during their entire life, upon 
which mean annual growth is based 
Results of the analysis of progeny 
parent growth relationships, dis 
cussed later, tend to support the 
belief that average periodie annual 
elongation is superior to mean an 
nual elongation. 

Use of relative measures to ex 
press crown form were considered 
necessary to account for differences 
in actual measurements caused by 
effects and to permit 
comparisons. More rapidly 
growing trees in general tended to 
have longer branches (the correla 


extraneous 
fair 


tion index between average branch 
length and average periodic annual 
elongation among the 148 trees was 
61, highly significant). Apparent 
ly branch growth was, to a large de 
gree, affected by some of the same 
factors of inheritanee and site as 
was stem growth. In evaluatine 
branch vigor the authors were in- 
terested in any inherent tendeney 
of branches to grow rapidly or 
slowly in respect to stem growth. 
Therefore, effects of those factors 
of inheritance 

effect and 
growth had to be cireum- 
It is believed that the 


of ratios did this effectively 


and site havine a 


common upon stem 
branch 
vented. use 
and 
one might estimate that efficiency 
(.61)* x 
100, or about 37 percent, over the 


was increased by about 


use of actual branch leneth alone. 
Undoubtedly, differences caused by 
such factors as winter injuries and 
upper crown competition (however 
light 
use of the scheme discussed. Aetual 


were not accounted for by 


efficiency of the method will event 
ually be tested when clones and 
progeny are of sufficient age to re- 
veal possible correlations with 
parents. 

Considerable variation in growth 
found 
both within and between selection 


Table 1, Fig. 1) 


- 


rate and crown form was 


areas 














Parent-Progeny Growth 
Relationships 


Progenies of 


branch 


nh crown form The tree on the left (stem height vs. 
has eonsiderably shorter branches relative to stem growth in 
the tree on the right stem height vs. branch length ratio, 
Photos U.S. Dept. A 
in average height. Among 1-0 lots 
vrown in 1953, average heights 
varied from .074 to .161 foot. Large 
the same age but 


having different parental 


combina 


tions varied greatly in total height 


ditferences found among seedling 


lots ¢vrown In 1952 persisted to the 


end of the 1953 season. Further 
Migs. 2, 3. and 4 Kor example, ore, lots that were tall at the end 
l-vear-old) progenies produced in of the first season were in general 
1952 varied from .099 to .198 foot the tallest after the second season 
RA kF OF VARIATION IN STEM GROWTH AND EXPRESSIONS OF CROWN 
ForM IN 148 RESISTANT AND NONRESISTANT WESTERN WHITE PINES 
Average Stem height Stem D.O.B. Stem volume 
Si t periodic vs vs. average vs. av. total Trees 
‘ nntual stem branel branch cross-sectional meas 
ny nytl DOB iren of branches ured 
} Ratio Ra Ratio Vumber 
Crvstal Creet 7.9 4 4.64 6.8 12-68 » 
Middle Fork j » 4-4 G.5.5 11 44 15 
Giold Center (1 1.8-3.4 7.53 O.2Q 0 
Elk Creek (Lower ' 1.04.9 1-55 11-40 iS 
Elk Creek (Upper ‘ O40 .6-5.1 17-40 10 
White Rock t 6-3.2 7-4.4 4-19 16 
Emerald Creek l l l ri } 9.37 11 
'These areas are all Idal Crys eek is in Benewah County; Middle Fork, 
Gold Center Creel nd White Rock n Shoshone County: Lower Elk Creek and 
Upper Elk Cr 4 n ¢ ( Emerald Creek is in Latal County. 
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a! 


the correlation coetticient between 


average heights of seedlines at 1 


and 2 vears of age (using the same 
lots 

Average heights of progenies cor 
related though 
strongly, with growth rate of par 
Table 2, In 


determining the correlation indices 


seed was 1. 


significantly, not 
Kigs. 2 and 3 


ents 


the mean of the average periodic 


annual elongation of the two par- 
ents of each progeny was used as 
one variable and = the average 
heights of 1- and 2-vear-old 


progenies were used as the other 
variable. For wind-pollinated and 
selfed lots, the average periodic an- 
nual elongation of the single known 
used Several other 


parent was 


points are worthy of mention : 

1. The relationships found among 
1-0 1952 
mained about the same to the end 


seedlings grown in re 


of the 1953 erowing season 


2. An adjustment of progeny 


heights for the effects of seed 
weight had variable effects upon 
the parent-progeny growth corre- 


The correlation indices for 
lots 
1952 increased while the 


lations 
and 


Cross- 


self-pollinated 
erowh in 
indiees for the cross-pollinated lots 
grown in 1953 and wind-pollinated 
The 


decrease among lots grown in 1953 


lots of both Vears decreased. 


was due largely to the fact that a 
preponderance of those progenies 
had slow-growing parents from 
White Roek, which produced rela- 
light 
Weather may also have 


tively seed and — shorter 
progenies, 
had an effect on the progeny height 
seed weight relationships 

3. Wind-pollinated lots revealed 
the weakest correlations. This was 
expected, because in seeds produced 
from wind-pollinations, only the 
seed parent is known. 


4. Although 


shown 


correlation indiees 


amone lots resulting from 
selfing are nonsignificant, the val 


Additional 


revealed 


ues are relatively large. 


data might have signifi 


cant relationships 


5. Correlations were stronger 
among lots grown in 1953) than 
those grown In 1952. The lots 


grown in 1953 contained progenies 
whose parents were located in five 
different selection areas, while only 


four selection areas were repre 
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Pic. 2 Seatter diagram of unadjustee 


lvear-old) progenies over mean 


ot 


elongation of parents Ss yrown 


the 1952 lots. Inclusion 


parents 


sented 
of 


areas, 


Mh 
from selection 
the 
White Rock, enhanced the 
for a 
in the 1953 lots. 


more 
notably slow-growing 
trees at 
chances stronger correlation 
Average periodic annual elonga 
to better 
than 


correlate 
height 


elongation 


tion appeared 
with 
did 


shown by 


average progeny 


average annual us 


the correlation indices in 
the following tabulation 


Using average period sapnne 
clongation: 

(‘ross pollinations 

Self pollinations 
Wind pollinat ons 
Using average annus! 
("ross pollinations 
Self pollinations 


Wind pollinations 


of 
welght 


Average heights 


progenies 


adjusted for seed pro 


dieed by parents erossed with test 


trees Suggest that) some parents 
tended) to produce tall) progenies 
rather consistently while others 
tended to produce shorter ones 


Table 3 
of 


comparison 


For example, progenies 
1s, tall 


other prog Nes 


tree number were in 
with 
having the same test tree parents 
Wind-pollinated progenies of tree 
tall. Tree 


number 19 on the other hand rather 


number TS were likewise 


consistently produced short pro 
venles, 

As is evident in Figures 2 and 3 
and Table 


siderable 


Thos 


3. selfing resulted in con 
oft 


ith 


dwarfing 
effects. alone 


progenies 


\ other ef 


average 


c 
. & 
. gy 6 
@ 9 
° ‘ 
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| 
| 
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f poren*’. Vlearn of overage pe 


average heights of hig Seatter 
periodie annul lvenr-old) progenies 

1952. elongation of parents 

fects of selfing, are covered ina 


separate report beine prepared by 


the authors (2 
It be 


that results are based upon progeny 


should pointed out here 
performance in the Spokane nur 


serv only. Among the relatively 
few lots sown at Missoula, perform 
to 


sponding lots at Spokane. Different 


ance was rather similar corre 


results possibly would have been 
10 lots 10 lots 
grow) no ope vrowl n 
) sf 
| wi 
16 
1] Gu 


obtained if the seedlings had been 


erown at several localities more 


representative of the total climatic 


1IDn2 wre? 
‘7 





diagram of 
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. 
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. 
°° 
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unadjusted a heights of 
oft 


Progenies grown in 


verage 


over mean average periodie annual 


153 

conditions applicable to the west 
ern white pine type, or if nursery 
After 


the progenies are outplanted in the 


treatment had varied greatly 


SIX test plantations, effects of plant 


ing site can then be appraised 


Correlations Involving Crown 
Form 


Average relative crown width 


among 2 


vear-old progenies and the 
corresponding 3-vear-old clones of 
their pollen parents correlated sig 
at the 


correlation Index, 39 


nificantly d-percent level 


Ilowever, 
tests involving rela 


several other 


tive crown width among parents, 
failed to 
significance. Ap 
is too early to expect 
of the 


Involving 


clones, and progenies 


reach statistical 
parently it 
reliable 
bility. of 
form, but these preliminary results 


Indications herita 


traits Crown 


indicate that investigation may be 








Fia. 4 Variation in l-vear-old progeny heights. Seedlings of cross 10 x 37 (front 
row) averaged .104 foot in height while seedings of 37 x 17 Crear row) averaged 15s 
foot. Trees in the second and seventh plant bands from the label in the rear re 


ind 


determining 


heing replacements 


consequently not 
height 


not used in the avernag 


eurrently comparable to the 
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more fruitful as erown develop naverage height among the 1- and not considered reliable enough to 
nent progresses 2-year-old progenies is inherent re- justify rating the parent trees for 
mains to be seen. The present dif- inherent superiority in growth rate 
ferences that appear to be attribu- Such ratings will of course be at 
Just how much of the variation table to the different parents, are tempted when the progenies are 


Discussion 


older. However, the apparent ten 
dency for faster-growing parents to 


| CORRELATION INDICES BETWEEN AVERAGE HEIGUTS OF PROGENIES AND . 
M or AVERAGE PERIOD ANNUAL ELONGATION OF PARENTS produce taller progenies, though 
not strong, indicates that at least 
phon. af py at ac fhe ee Lo some of the present variation is in 
lings lings lots lings lots herent. There is promise here for 
ere } eee ik ee Vimber (tuture improvement in growth 

rate. 

Tt ~ a; ne “‘. 7 08 , e4* 19 Whether or not one can make a 
Adjusted for preliminary estimate of inherent 
Self = me no sail s a a Is growth rate in the seleeted trees by 
‘Duala ‘7 6 2 ; phenotypic measurements — alone, 
Adjusted for with any degree of accuracy, also 
W Boxe eee ; . : . remains to be seen. Here again, how 
Unadjusted 6 0 17 i 10 ever, the progeny-parent growth 
nape Fee ; : relationships found in this study 
owen nt it : a o do give promise for making an est! 
Undetermined mate which could be useful. The 


- ufficient data to determine correlation ind: > : : 
“Ins flicier lata 0 | rmin I n ind use of average perlodie annua! 
Significant at the » percent level 


‘Significant at the 1-percent level elongation rather than average an 
TA FE 3 AVERAGE TIEIGHTS OF 1] YEAR-OLD PROGE S, ADJUSTED FOR SEED WEIGHT, PRODUCED FROM CROSS-POLLINATIONS INVOLV 
G TEST TREES, LF-POLLINATIONS, AND WIND-POLLINATIONS, AND PARENTAL GROWTH RATES. PROGENIES GROWN IN 1952 AND 1953.1 
Average Average 
height Average height periodic an 
Location and Average height of progenies when of self of wind- nual elonga 
number of crossed with test tree number: pollinated pollinated tion of 
parent tree 19 0 30 58 i) progenies progenies parent 
/ 
( fa ( eh 
10) * 4) 144 2.3 
15 l¢ ai 
lt lt 134 } 
17 | [eit | “111 7 
18 j s 14 -.10 7 
19 117 131 Low 12 I 
() | 143 16 117 17 2.163 { 
11 Lo4 177 is" 2.131 14 
13] Lil 17 71 148 t >. 176 6] 
} ] 14 Pe Le Os 
ty -* -.148 ? 36 
at Isl 12 
i aD 
lé ] ] ro “ 
Vv * Fo 
lit 14 14 om 
‘ 1 s ] 
| 17 l 
| 14: 7 14 16 ve 
( yy ¢ 
Ps 1.4 
| 1 
~* ] 1 ra 
j 1°7 14 114 | 1.40) 
f 
r 124 1 ‘2 
1" 
{ 12¢ s I f 
r pon* \Qn* 7h 1 9% 
Fy 1 
9 1.28 
Vy, wel sy n 1o i ndieated bv ar sterisk* 
Also grown in 19 from the same seed lots used in 1952. Average heights for each of the indicated parents, obtained in the 
itter vear, are as f ws: 17, .O85: 18, .166; 20, 132; 21, .124; 22, .144 129. They were shorter than those grown in 195! 
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nual elongation appears to be a 


step in the right direction Possi 
for 


measurements 


adjusting phenotypic 
for those effects of 
that 
with selection areas are being in 
The 


measurements 


bilities 


environment are associated 


eost of 


posed to progeny testing eertain 


vestigated. relative 


phenotypie 


as 


ly justifies further investigation 
Practical techniques for estimating 
inherent vigor through phenotypic 
measurements would minimize the 
amount of progeny testing neces 
sary and permit selection among a 
ereater population 

The scheme used for measuring 
other phenotypic traits has merit. 


though its degree of usefulness will 


not be known until grafted trees 
and progenies are older. It was 
found = practicable on relatively 
open-grown, young trees. Future 


growth of progenies and clones mia 
disclose the need for modifications. 
In the meantime, the method does 
provide specific values, uniformly 


obtained on all trees measured, not strong, progeny-parent growth 
Co 1 17 
ah em 
we 
a .. 
Correction 2 
: oer 
In the article by Evert W. Johnson : ? 
‘‘Shadow-Height’ Computations Made A HY 
Kausy” (Jour. Forestry 52:438-442) ap :,, ‘ 
pearing in the June issue, Figure 4 : 
Shadow-length-tree-height ratio curves, * i 
was inadvertently cropped at the bot 
tom, resulting in loss of the abscissa 
It is here reproduced, uncropped, wit) 
the JOURNAL’S apologies to the author F SHAD 
ols® de® 
H = ; 


which can tentatively be used in 


studying heritability 


Summary 


Techniques and early results of 
intraspecies breeding for improved 
growth rate and timber quality in 
western white pine are discussed in 


this paper. Forty apparently re 
sistant and 108 nonresistant check 
trees were measured according to 


a specially designed — technique 
Forty-six rust-resistant trees were 
used in cross-pollination and about 
36 of them were grafted in num 
bers. One- and 2-vear-old progenies 
125 self-, 
pollinations have been studied to 
date 


vear-old grafted trees were meas 


from and wind 


CTOSS-, 


Seedling progenies and 
ured in detail. 
Karly 


able 


heights 


results revealed consider 


varlation in averave 
Just how much of the var 
to be 


progeny 
lation Is inherent remains 
Some of. it 


with parental growth rate as shown 


seen. Was associated 


by statistically significant, though 





661 
correlations. The results open up 
growth 

Aver 
during 


possibilities of improving 


rate bv the method outlined. 


age annual height growth 
the last 10 years appeared to be a 
better measure of growth rate for 
studying heritability than did ay 
erage annual height growth during 
the life of the the 


relatively voung trees measured 


whole tree, in 


The scheme used for measuring 
phenotypic traits proved practical 
and provided specific values, uni 
formly obtained on all trees, which 
are tentatively being used in study 
ing heritability. Further revision 
ay become necessary as more re 
liable information is obtained from 
development of 


further proweny 


eStTS 
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Wood Density and Seed Source in Young 
Plantation Red Pine' 


IMPROVED STRAINS of tree species 


mas contribute much = to forestry 


Ih the future Some objectives ae 


he sought in developing improved 


strains might include Increased 


erowth, shorter rotations, ease of 


silvicultural management, in 


reased disease and insect resist 


ance, improved form and quality 


of wood for certain products, and 


Inereased rat HSITN of wood or more 


wood substance per unit of vol 


ume. The latter would be equiva 


lent to a shorter rotaticn and 


unit of volume 


could 


economies of tree 


reduced 
All these 


favorably the 


COSTS per 
factors influence 


crop pDrocdtletion 


On the other hand, to perpetuate 


new strains, tree-seed orchards and 
artificial reproduction will be nee 
Therefore, the 
advantages of the new strain plus 
that 
from artificial reproduction in the 


eOSSUP\ inherent 


anv advantages might result 


will have to more than off 


added cost of Its 


future 
set the iIntrodue 
tion and establishment 

This investigation is an attempt 
to determine whether or not strains 
wood exist 


differing in density 


Within the red pine (Pinus resinosa 
\it Sper eS 


ooperalyve 


It is part of a larger 


renetics project with 
the Lake States Forest Experiment 
Station to discover and to develop 
rains within the 


lprovect st species 


Materials and Methods 


Red 
collected by the 
korest 


‘weld Methods pine 
Lake 
Experiment Station 

Vv localities in the United 
and Canada Krom these 

1 planting stock was raised 
nursery and field planted in 
a 4- by 4-foot spacing un 
conditions on a 
Chip 

plot 


der similar. siti 
sand on the 
Forest ‘The 


ultivated 


vood louniry-fine 
National 


thorouehts 


pewa 


Was ana to 


nsure further statistical equaliza 


tion of site the trees 7 differ 


rom 


ent localities were planted in ran 


domized with than one 
row allotted to 
For 


subsamples of wood from red pies 


rows more 


MOST seed 


SOLLPCOS 
this specific-gravity study, 


vrowh from seed produced ino 19 


localities were taken to include, in 
so Tar us possible, a repre sentative 
both the East and 


Minnesota 5, 


from 
Midwest as 


sample 
follows 
Wisconsin 7, Michige 2. a com 
bined sample from Wisconsin and 
Michigan, and 
Maine, New 
Vania and Ontario 

The plot thinned during 
February and March 1951, 17 vears 
after the 


nursery 


one sample each 


from York, Pennsv] 


Was 


seed was planted in the 
Wherever possible, alter 


trees, regardless of crown 


hate 


class, removed to maintain 


were 


uniform spacing or stand density 
and to prevent introduction of bias 
Into locality data at later remea 
surements 

Krom this sVstematic sample a 
sample of ten trees for 


ora total of 190 trees, 


random 
each locality, 


was obtained for this study. Sine 


the distribution of volume and 


therefore specific gravity should be 


Independent of position in a row 


this svstemati random sin role hes 


| as equivale nt toa 


been consideres 
random samp 
obtammed 


total height, 


The followime 


class ccording to. the 


ee 


ana tree 


Lake States Classification « 


L. W. Rees and 
R. M. Brown 


of Forest: 


Minnesota, St. P 


l’rotessors, School 


University of 


Rudolf, 


In addition, a 


Zehn 


two-inel 


Gevorkiantz, andl 
vratf (1 
specific gravity disk was cut from 
tree at S2 inches above the 
This height 


could be 


plant at 


each 


eround Was used so 


the bolts utilized by the 


hence Post (Cass Lake. 


Minnesota. This point also has the 
advantage that the specific gravity 
computed for this height probably 
is more representative of the aver 
age specific gravity of the tree than 
a value obtained from — breast 
heieht, 


the center of 


because it Is more nearly 


volume for most of 
these trees 


labelled 


number, position in. the 


These disks. with local 
uy, row 
row, and tree number were shipped 
lumediately to St. Paul and kept 
moist by proper storage in order 
to prevent shrinkage 


Ve thods 


width of the outside five 


y Laboratory 


The 
rings on 
each disk was measured as follows 
inside bark 


the average diameter 


was located by finding the lone di 
ameter by measurement, the diam 
eter at right angeles to this, and as 
siiming that the diameter midway 


Kigure 1 


diameter wit 


the average Ser 


The average hark 


Was measured with a ruler, the bark 


removed and the diameter istic 


bark measured (on this average 


diameter, the total width of the last 


Oo rings, and as a check, the width 


of each rine measured tne 


Was 


penal ntl, 
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ave of each 


also obtained to determine 


total disk Was 
whether 
height 


therefore 


differences in age or relative 


of the cross section and 
possibly specific gravity, might be 
introduced because the disks were 
cut from the 
different 


eround in 


same absolute, but 
above 
total 


heights since specifie gravity varies 


heights 
different 


relative 


Trees of 


with height within a tree. 
The 
cific 


welght of the last 5 


average green-volume spe 


eravity based on oven-dry 


rings in each 


was obtained as follows: Two 


disk 
samples including only the last 5 
rings were cut from the opposite 
ends of the average diameter as 


Figure 1. When these 


samples were cut, areas that might 


shown In 


contain wood were 


‘OMLPression 
avoided. Treating these two blocks 
as a Single sample, the green vol 
ume in cuble centimeters was deter 
standard water-dis 
and the 
drv weight by oven-dryving to con 


stant weight at 105°C 


mined by the 


placement method, oven 
From these 
data the specifie gravity was com 


puted for each disk. To obtain an 


estimate of the precision of the 
specific oravits determination, sev 
eral specific gravity determinations 
were repeated by resoaking and re 
drying the specimens. In spite of 
slight changes in volume, the aver- 


age difference was not statistically 
Significant 


The 


springwood was measured along an 


width of summerwood and 


average radius with a micrometer 


slick comparator The top of each 


PERCENTAGE OF TREES 





sample Was smoothed on a micro 
tome and stained with phloroglu 
cinol followed by hydrochloric acid. 
The dividing line between stummer 
wood and springwood was deter 
mined by inspection of this stain 
and checked under the comparator 
However, under the magnification 
of the 
distinct 


comparator, frequently no 
line of demarkation be 


tween springwood and Sthinmer 
wood within the same annual ring 
found in these 


Rie. 1, 


The average d.b.h., 


could be young 
pines. (See 
total height, 
and volume index? of sample trees 
and, for each disk the average di 
bark, width of last 


ameter inside 


Oo rings, specific gravity, percentage 
of stummerwood, and ave are given 


in Table 1.) The 


specific gravity by 


distribution of 
percentage of 

trees and actual number of trees is 

shown in Figure 2 

ES VWethod of Analysis All dif 
tested by Fisher's 

Variance. <All 


might 


Pereneces 


were 
Analysis of vari 
ables that introduce sienifi 
cant differences in the average spe 
cifie gravity for localities also were 
tested to Insure that these variables 
did not introduce systematic varia- 
tion. The disk variables tested are : 


radial growth in the last 5 rines, 


diameter inside bark, age, and per- 
and in 


total 


centage of summerwood: 


addition, volume index and 
height 
Since the minimum average spe 


cific gravity is limited by the aver 


\ 
VS oltimie 


*. 
~ . 4® 
e 


<r 





325 


345 


ss 385 405 


SPECIFIC GRAVITY 


of trees. The 


rage Specific 


itv by percentage lower 


gravity of spring 


063 


age for springwood alone, and the 
density of these voung trees is less 
than the 
the distribution of specific gravity 


average for the species, 
Is more likely to be skewed posi 


tively and thus may vary from a 


normal distribution. (Fie. 2.) To 


insure that a non-normal distribu 


tion would not introduce errors of 
interpretation and also to insure 
that the effects of locality and spe 
cific gravity are additive, a neces 
sary condition for analysis of vari 
specific 


Further 


ance, the logarithms of 
vravity were also tested, 

MOre, the aresine of percentage of 
addition to the 


percentage was analyzed 


summerwood in 
original 
to eliminate a possible correlation 
between the averages and standard 


deviations. 


Discussion of Results 


1. Comparison of Specific (rrav- 
ity by Seed Sources. The primary 
object of this investigation was to 
determine whether yvoung red pine 
condi 
different 
sources Within the range of the spe 


vrown under identical site 


tions from seed from 


show genetic differences in 


cles 
wood density. 

However, before conclusions can 
be drawn from these data, it is nee- 
that all 
Introduce 


essary to show variables 
that 


Varlation in 


might systematic 
the average specific 
vravity by localities are either ac- 
tually held constant or not statisti 
cally different 


raised from seed planted the same 


Since all trees were 


vear, the total age is constant, 17 


vears. Furthermore, the average 
ages of the specific gravity disks 
significantly different 
even though taken at different rela 


Since only 


were not 


tive heights. wood 
erown in the same calendar vears 
was included, it was produced un 
climatic conditions. 


der identical 


In addition, the soil—loamy fine 


sand—was the same, and since the 
area of the plot is limited no varia 
table 
Therefore, site conditions 
If not the ran 
dom arrangement should equalize 
it statistically 
cultivated 
vrowth 


tion in water would be ex 
pected 


should be constant 


Since the plot was 
thoroughly prior to 


planting, conditions were 


optimum, 





RCIFIC 


ONDITIONS 


the following vari 


} 
¢ } 


ToMunna 0 Ti 


not sienifi 


tly different by 


localities: aver 


diameter inside bark and aver 


the five outside rines 


fic eravityv disks: aver 


entage of summerwood, 


rrertore probably 


percentage 


sprinewood; average annual 


height crowth from 82 inches above 
top of the tree. or the 
the final 


volume index. To 


rround to the 
height 


eight vears; and 


vrowth for about 


GRAV 


FROM 


ry, PERCENTAGE 
Srep COLLECTED IN 


OF SUMMERKWoOoD Np 


DIFFERENT 
Disk 
lotal diameter 

height inside bark® 


Feet 
VIDWEST 


Inches 


ahove ground times the 
der diame Differences in 


second ‘ ial place o 


tal height, however. was. signifi 
level of sig 
the 5 
Since the 


signifi 


‘antly different at a 
nificance 


and 1 
other 


midway hetween 
les els 


were 


percent 
variables not 
ditferent. 


fifteen of 


eanthy and 


the nineteen seed 


especially 
since 
source average heights were about 
equally distributed between 20 and 
21 feet differing by only one foot. 
the was made that 
he 


specific 


assumption 
i bk 


no 


appre error would intro 


dueed into the average 


Age 
of cross 


section® 


Years 


diameter and 


JOURNAL oF FORESTRY 


TREE VA r :Oup Rep PIs 


LOCALI TEs.’ 


Growth width 
of last 
five rings* 


Volume 
Summerwood® Index® 


Inches Percent Cuhiec feet 


feet i.e. the 
for the 
first de« 


total height in evlinder volume 


volume index verage diameter 


of height 


same a 
] 


imal place 


eravity by localities by both rela 
tive and total height 
The latter was 
when the 


differences 
later 
trend of specific gravity 
by height was determined and the 


average 


eonfirmed 


specifie 
for 


eravity roughly 


adjusted differences in_ total 


height. 


When the actual average specifie 


eravities by seed sources were com 
pared, the differenees were highly 
significant Table 


of this variation is due to 


However, see 
1) most 
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.o41 for 
Michigan data, which is 


the high value, 


Bay City, 


average 


significantly different from the av 
erage .3158 for the other localities. 
This is equivalent to a difference 
The 


range in the locality averages for 


of 1.4 pounds per eubie foot. 


the remainine seed sources is from 
310 to .326 
pected that the highly signifieant 


Therefore, it was sus- 


difference by localities might be due 
to this single seed source. This sus 
picion was borne out because the 
significant 


differences were not 


when the data were 


omitted. 


Bay City 


To take advantage of larger sam 
ples as a further check, the data 
were vrouped as follows: five from 


Minnesota seed sources with an 
average specific gravity of .316; ten 
Wisconsin and Michigan, including 
bay City, averaging .319; and the 
Kast, consisting of three localities, 
of .324. These 
combined into 

None of these 


slgnifi- 


with an average 
further 
Midwest. 


differences 


data 
Kast 


regional 


were 
and 
were 
cant 

With the possible exception of 
the wood raised from the Bay City 
seed, the writers consider it safer 
that the 
l7-vear old 


to conclude wood pro- 


duced in these trees 


from all other sources 
differ in density. This 
is strengthened by the 


from seed 
does not 

conclusion 
facts that differences at the 5 and 
1 percent levels of significance can 
and, further- 
more, the analysis of variance, ac- 


be due to sampling ; 


cording to one authority (2), pro 
duces more significant results than 
it should 

Obviously when a search is being 
made for a tree-species strain with 
different this 
case primarily density, no 


characteristics, in 
wood 
sample that deviates considerably 
Kor this 
Michigan, 


O\ erlooked. 
City, 


sample was investigated further to 


should be 
reason, the Bay 


determine whether it might be a 
progenitor of a denser red pine 
All possible factors that 
this 


were investigated as follows: 


strain 


might explain heavier wood 
each 
specimen was very closely exam 
ined for COMPPression wood or other 
causes that might introduce abnor 


mally dense wood; several specific 


eravits tests were re-run; a stand- 
ard ether extraction analysis for 
resin. was made; and all variables, 
such as percentage of summerwood, 
height, ete. 
checked for significant differences. 
After all checks were completed, 


erowth, volume, were 


after eliminating two 


dense specimens, the differ- 


and 
very 


even 


ence between the recomputed aver 
and the 318, 
localities still 


age, .3338, 
for all 
highly significant. 


average, 
other Was 
Hlowever, only further investiga 
whether the 
from the 
Bay (‘its seed source is inherited 


tion will determine 


heavier wood from trees 
For this reason, the specifie gravity 
of the 


checked 


parent tree should be 
whenever the tree is cut 
As soon as a similar plot, which is 
part of this genetics 
the Superior National 


thinned, the specific gravity of the 


study, on 


‘ 
Forest is 


Bay City trees should be checked. 
Also the specific gravity of this 
should be 


second generation 


through to rotation 
further fundamental 


will be 


checked age 
In addition, 
studies 


venetic necessary, 


including another generation of 


progeny testing to determine 
whether this is a new strain. 
Because the Bay City seed source 
is a possible origin for a heavier 
strain of red pine, it is of special 
iuterest. The parent tree, located 
five miles north of Bay City in the 
State Park in a sandy lakeshore 
old when thie 
The 


inches, 


was 65 vears 
seed collected. 
d.b.h. 14.3 


was 42 vears old, growth at breast 


area, 
was averave 
Was Since it 


slow—about one 


flat- 


height has been 


inch in 10 vyvears. It is a 


topped, broad - spreading, rugged 


and hardy tree from natural repro- 
duction, 
To determine whether the 


cific vravity of the wood of the 


spe 


sampled young red pines is’ less 
than the average for the species, 
the 
with the average, 
Markwardt and Wilson (3). This 
difference, representing a differ 
ence of 7.5 pounds per cubic foot, 


32, was compared 


44, reported by 


average, 


is very highly significant. The av- 
erage for these 17-vear trees is also 
significantly less than the averaze, 


351, determined by Pillow (4) for 


665 


Lake States plantation red pine 14 


two mf years old. 


Summary 


1. The 


SIty 


variation of wood den 


and stand variables of trees 
from 19 seed sources was studied in 
a sample of 190 trees thinned from 
17-year-old red pine stand planted 
on the Chippewa National Forest 
under identical conditions. 

?. The 


not differ 


did 


seed 


followine variables 
significantly — by 

sources: percentage of summer 
wood ; average diameter inside bark 
at 82 inches above ground: diam 
eter growth for the past five vears 
at S2 inches above ground: height 


vrowth for the last 8 vears; volume 


Index, or basal area at S2. inches 


times total height; and age of the 
CrOSS-Section 


3. The average density of this 
voung red pine wood is significant 
Iv less than the average reported 
for the species, and also for the 14 
to 37-year-old) plantation red) pine 
investigated by the Forest) Prod 
ucts Laboratory 

$!. The 


a statistical analysis of these data 


writers concluded from 
that significant differences did not 
occur in wood density in the trees 
from 1S seed sources, the average 
specific gravities of which ranged 
from .310 to 326 
D The 
specifie gravioy (.341 


difference in average 
of the Bay 
City, Michigan stock and the aver 
aves of the remaining 18 seed 
sources was highly significant ; the 
Bay City stock, therefore, deserves 
further investigation as a possible 


origin of a heavier strain of red 


} he 
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Controlled Pollination 
North America 


EACH YEAR finds an. Increasing 


number of American foresters con 


cerned with improving forest pro 


ductivity through genetic means 


Kor reasons too obvious to discuss 
here, of their efforts are de 


voted to 


many 
controlled pollination of 
pines 

The 
work uimming and 
‘Methods Used to Control Pollina 


tion of Pines in the Sierra Nevada 


standard reference on such 


Is ¢ Riehter’s 


This deseribes 
tech 


of California”’ 
and 
niques worked out at the Institute 
Placervill 


California, and should be mastered 


principles, equipment, 


ot Forest (renetics at 
by every forester attempting to con 
trol pine pollination. The 
tovether 


present 


article brings modifies 


developed since Cubans 
Righter’s 


lists equipment and supplies found 


tions 


and circular appeared 


useful by investigators in various 


parts of the country, and ineludes 


citations of a number of helpful 
references 


accessible 


this 


and readily 


ISSTIC) OO the 


Other articles in 


JOURNAL review the genetical prin 


iples involved in tree improve 


ment. and discuss the roles of spe 


and individual-tree selection 


CleS 


hvbridizing, vegetative propaga 


tion, and testing 
The 
the 


specific information 


proweny 


author wishes to aeknowl 


edge erenerous contribution ot 
on methods 


and materials by more than a dozen 


of his olleawues 
Biology of Controlled Pollination 
of Pines 


Pine trees bear separate male and 
female reproductive structures on 
Under 
ditions, pollen from the male flow 
Fig. 1 


the femal 


the same tree natural eon 


strobili or catkins 
the wind to 
strobili or co ets, Fie 
2). Making controlled pollinations 


ers 
blown by 
flowers 

between trees consists essen 
tially of 
from wind borne polen and _ poll 


pine 


isolating female flowers 


nating them exclusively with pol 
len from known and carefully s 


lected trees 


of Pine Species in 


ready 
tru, Ur 


Most pine species in North Amer- 


flower between January and 


The 


at hie 


June northernmost 


Spectles 


and those hest altitudes flower 


strobili of longleaf pine, 


gound 


longlea 
for pollination 
ote that the edges 
are thin 


s between 


spines, 

ide space 
easy aeceess to pollen 
eted longitudinally to 
th wide 
W ikeley ind 


spaces bi 


ire from 
gy. £4 


666 


Thomas O. Perry 
School of Forestry, 

University of Florida, Gaines 
latest. The flower buds are formed 
the summer or fall prior to flower- 
ing. Enormous quantities of pollen 
may be produced by each tree. Dur 
ine the 
borne pollen transforms the atmos 


flowering season, wind 
phere in areas of extensive pine for 
est into a vellow haze. 

The pollen falls on a female flow 
er and passes between the separated 
to the ovules. The 
pollen grain germinates and pushes 
out a pollen tube through the inter 
Fertiliza 


scales (Fig. 3 


vening tissues to the egg. 
12 to 14 


Growth of the cone is 


tion occurs months after 


pollination. 
rapid during the period in which 


fertilization takes place. Eighteen 


Pinus palustris, ae 
From left to right: stag 

+, tlower partly stage 

flower closing and 


Righter 
open; 
early stage 6, 
ey and Campbell 
Photo I S. } 


rest Service 


twenty months elapse between 
pollination and seed ripening. Biis 

Miinch’s Structure 
Forest Trees (1) and nu 
botany texts describe in 
more detail the reproductive cycle 


gen and and 
Life al 


merous 


of pines. 


Tree Climbing 


Pending the concentration of 
vreat numbers of grafted or rooted 
clones in breeding orchards of low 
crowned trees, the costliest part of 
controlled pollination of pines is 
the climbing necessary to reach the 
flowers. Six trips up and down a 
This 


many trips with ordinary climbing 


tree are a usual minimum. 
irons injure the tree excessively 
A non-injurious type, the Baum 
vello (7), appears not to have been 
tried in this country. Since, in ad 
dition, the last feather-lined sky 
hook was buried with Paul Bunyan 


and the modern helicopter has not 
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vet been adapted to tree breeding 
present-day breeders use other de- 
Vices, ranging from simple ropes to 
ladders 


elaborate truck-mounted 


A ts-inch rope 100 or more feet 
long is undoubtedly the most port- 
able climbing device. It is doubled 
over a live limb in the lower part of 
the crown, either by direet cast or 
by means of a lighter line carried 
The 
doubled rope is climbed by the foot 
lock method (2, 72, 13). Trees 30 to 
0) feet to the first 
regularly climbed in this way, but 


by a weight or an arrow. 


live limb are 
only by breeders in constant prac 
tice and the extreme of hard physi 
eal condition. A number of com 
panies supply special 15-inch tree 
climbing rope in 3 or 4 strands and 


well over » OOO pounds tensile 


streneth. Somewhat smaller ropes 
would be strong enough but, even 
when doubled, are too slender to 
grasp securely. 

Much of the fatigue of elimbine 
with the doubled rope can be elimi 
nated by using the taut line hitch 
with a tree saddle or a Spanish bow 
line ona bight (6, 12, 73). The taut 
line hitch holds the climber at what 
ever point he chooses and permits 
‘complete relaxation between heaves 
With this hiteh, an as 
sistant on the ground can help haul 
To avoid 


on the rope 


the climber into the tree 
mutually 
rope 


enerev-consuming and 
friction of 


limb, the rope may be run through 


destructive over 
a pulley hoisted up to and held at 
the first 


live limb in the crown by means of 


(or preferably the second 
a second rope 

British forest geneticists have de 
veloped a pair of modified bosun’s 
chairs which serve as platforms that 
can be moved alternately up the 
tree as the climber progresses (1 / 
Krank Woods, of the Southern For 
est Experiment Station, Marianna, 
Mlorida, that the 
work satisfactorily except that thes 


has reported 
are slow to manipulate. The British 
elaim that trees up to 22 
db.h Can he climbed 
modified bosun’s chairs 
The 


breeders 


inches 
with these 
tree 
find 


ropes 


rising generation of 


seem as a group to 


ladders more effective than 


for eetting into the erowns 


©. 


a 
~ 


“4 





; 


i] 
| 
p | 


. 
4 
% 


ae 


Fig. 4.—Swedish 
The elimber 
sses up the tree The 


ladder 


ladder as he 


tree climbing 
assembles the 
progres bottom of 
interlocks 

and the 
section is chained to the tree 
Photo Se} lof Forestru, lt ersity of Florid 


each seetion 


the section below it, top ot enel 


Of the ladders reported, the spe 
tree elimbing 
Wikstrand 


Berg seems by far the most general 


cial Swedish 


manufactured by and 
lv effective under the widely vary 
ing conditions encountered in prae 
o-meter 
together 
the 
climber, supported by a safety belt, 
Fig. 4). Its 


high initial cost is compensated for 


This ladder comes in 
are fitted 
the 


tice. 
which 


sect ions 


and chained to tree as 


progresses, upward 


bv savines in time and labor. Once 
the equipment is piled at the base 
of the tree, a climber with an assist- 
ant to pass sections up to him ean 
attain a height of 80 or more feet in 
Because of 
than 10 
man 


less than ten minutes. 


its light weieht less 
can 
this 


torest 


pounds per section one 


easily earry four sections of 


ladder for a mile along a 
trail The ladder 


comes equipped with chains lack- 


unfortunately 


ing secure fasteners, and too short 


with the top of 


ladder 


667 
for the lower trunks of large trees, 


but longer chains and adequate 
dog-chain or tire-chain” fasteners 
are added at little 


Large-footed climbers who find the 


easily cost. 
erected ladder not only rather nar 
row but also uncomfortably close 
to the tree endure these inconvent 
the 
ment’s other merits. 


ences for sake of the equip- 


Kor low-limbed trees” in 


stands, numerous workers are using 


open 


aluminum or magnesium alloy ex 
tension ladders or three-legged or- 
may be ob 


ladders, which 


through 


‘hard 


tained mail order houses 
or local hardware stores. 
Truck 


reduce 


ladders, which 
the and 
ereatly improve access to the flow- 


mounted 
injury to trees 
ers on trees of moderate height. are 
being used in situations where there 
is room to maneuver these cumber- 

Francois Mergen, 
Forest Experiment 
Station, at Lake Citv, Florida, uses 


some devices, 


Southeastern 


a 20-foot extension ladder mounted 
on the back of a pick-up truck for 
working in plantations of voung 
Robert M. Allen and N. M 
Scarbrough of the Southern Forest 
Station at Gulfport, 
Mississippi, have designed a special 
bracket for holding a 40-foot exten 
sion ladder on the side of a 11%4-ton 


Trees 


Experiment 


truck; the top of the lower section 
is guved by two wire cables run- 
ning to a heavy pipe secured to the 
far side of the truck, and by a rope 
to the tree being worked (Fig. 5) 
L.. T. Easley, Westvaco Experimen- 
tal Forest, South 
Carolina, has a 50-foot ladder made 
of 114-inch pipe mounted on a war 
surplus half track; he reports that 
this ladder can be moved through 


Georgetown, 


the woods in a vertical position. Tn 
some localities, power companies or 
municipal authorities may be will 
lend their truck 
mounted ladders to tree improve 


ing to rent or 


ment workers. 


Da 
The 


avoidably 


careful workers un 
break — off and 
branches and brnise the tree with 
After three or four 
tree 


most 
twigs 
every climb. 


vears of climbing a will he 


much battered. To avoid these in 
juries, Seandanavian workers have 


built scaffolds and permanent lad- 





their most valuable 


wrote 


Safe Access to Flowers or Cones 
in Crown 


Revardless of how the tree crown 
reas hed 
belt nre 


vithin it 


a body belt and safety 


essential for safe work 
Tree improvement work 

Th ther linemen’s belts or spe 
al tree climbing belts. WA 


signed and padded belt pays for it 


well de 


self during the first day of use 
With hus helt the 

trunk of the the breeder can, 

help of a 


safety around 
Tree, 
with the branch hook, 
reach most flowers on the same level 
and within 8 or 10 feet of the trunk 
This hook is made by brazing a suit 


able hoe nt prece ot stiff welding rod 
eve of 6-gange electrical wire 
stiff 


enough to be held horizontally with 


6 feet lone. Such wire is 


out bending and vet flexible enough 


oO wrap around the main stem or a 
| 


base 


and hold the branches 
This 
both 


braneh 
once they have been pulled in 
OS the tree 


breeder with 


ee to work 
that cannot be 


vn 6-foot wire 


ends 
will usu 
Many 
cones on such branches 
reached by 
around = the 


branch ora pair of branches higher 


ed with 
be too stiff to pull in 
owers and 
an be 


passing a 


rope 


trunk and over sa 


and taut 
hitch S 2a. 2a to support 
part of the 


ip in the tree rivving a 


t} * wreater breeder's 


welght with complete sufetv as he 


from the trunk alone the 


Wwol ks out 


horizontal branehes 


Phe upper part of the main stem 


V young pines is) slender, 


and excessively dangerous 


Keith Dorman braces 


with 


hy voune trees 


10 lo 16 leet lone. 
1?0-de 


around its) elreum 


In Stem at 
ervals 


es are from 


run 
these 


reinforcing 


str Ips too Thre 


With this te 


} 


mitts 


of nearby trees 


buna dep une the uppermost 


ranches of verv voune trees can be 


reached without danger of the 
crown breakine out 


\ lieht 


iliuminun 


aluminum oor 
obtainable in 
1 length. ean 


st Tons « 


Ku 7 R. M 


brough have 


Allen and N. M. Sear 
designed a bracket 
for holding a 40-foot extension ladder on 


the side of a 1145-ton truck. 
Photo by U.S 


special 


Forest Service 


be used for collecting catkins and 
the 
The manufacturer claims 


some kinds of cones from 
eround 
that it 
vreat as 90 feet but in practice the 


author finds that it 


can be used in leneths as 


takes two men 
to manage 50 feet 
Isolating the Female Flowers 


Female 


overing them with bags which are 


flowers are isolated by 


PM perVviolits to pollen. For best re- 


sults bags must be light and dur- 


Westvaeco ladder, a collapsibl 
ladder built by the West Virginia 
, from 1% inch 


ind Paper Company 
t war surplus half 


ind mountes on a 


JOURNAL OF FORESTRY 


the free 
transmission of air, heat, and water 
that 
and conelet will not be suffocated or 


able, and must permit 


vapor so the covered branch 
injured through sunseald or over 
heating. The 
transparent so that flowers may be 
examined and pollinated without 
The paper and 
parchment bags used in agricultu- 


bag should also be 


removing the bag. 


ral crop breeding become water 
logged and are easily torn by stiff 
needles and sharp conelet spines 
Unless cellophane bags are covered 
with larger paper bags, water drop 
lets condense on the inner surface 
of the cellophane, act as lenses in 
the sun. and cause sun-scealding of 
the enclosed twig. 

Workers at the Institute of For 
est Genetics, Placerville, California. 
have had excellent suecess with an 


14-inch 


plastic window in one side (2, 10 


8 by canvas bag with a 


The Placerville bag is expensive to 
construct but can be reused for 3 
to 5 years by cleaning and steriliz 
ing it after each pollination. It is 
rather large and heavy for small 
twigged pines. 

Many pine breeders prefer syn 
thetic sausage-casing bags to canvas 
bags of the Placerville type. Cas 
ings may be purehased in various 
sizes to fit the species to be bagged 
24 to 30-inch leneths of 3! 1 to 31, 


inch diameter casing, cut in half 


and stapled as illustrated in Figure 
7, are about right for many kinds 
of pines. These bags transmit water 
vapor freely, are light, tough, and 
transparent, and are cheap enough 
to be discarded without reusing. 
The 


sausagve-casing, In cheapness, con 


closest rival to synthetic 
venience, and effectiveness, may be 
a light tube, 
through and attached to the twig 


plastic ventilated 
by a pollen proof eloth ceollar——a 
Roland E 


Forest Ex 


deviee developed by 
Schoenike. Southern 
periment Station, Crossett, Arkan 
sas. 
The 


bagged 


should he 
emerge far 
fall on them, 
Fie 


flowers 
they 


female 
before 
enough for pollen to 
that is, at 


stave 2 or 


earlier 


the bay 


is customary to pad the 


Regardless of 


t\ pe of 
used, it 
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twig with cotton at the point where 
the the bag is 
around it. Before the 
wrapped around the twig, 


mouth of fastened 
cotton is 
enough 
needles should be pulled or trimmed 
off so that conelet examination and 
pollination are not interfered with. 
The author trims all needles back 
flush with the end of the conelets 
The 
needles holds the pollination bag 
the 


vents their injury. 


resulting “‘paintbrush’’ of 


away from conelets and pre 
Bags may be tied on with coarse, 
cut to 
lengths in advance of climbing, or 


S-inch 


soft cotton string suitable 


fastened with commercial 


plant ties (‘*Twist-ems’’) or with 


pipe 
precious when swaying 


cleaners Every motion is 


in a tree 
top and many workers prefer the 
latter two fasteners because thes 
tightened effectively 


one hand. 


can be with 

To save other motions in the tree, 
the 
placed in each bag in advance of 
the 
known to be 


cotton and = fastener can be 


climbing; for most exacting 


work, bags pollen- 


sterile mav be sealed shut) with 
gummed paper or masking tape till 


the moment of attachment. 


Pollen Handling 


Pollen can be obtained, as soon as 
the first catkins on the tree begin to 
shed, by picking slightly less ad 
vanced catkins from the same tree; 
if the pollen grains have developed 
far enough (2), catkins may be 
picked even a few days before first 
shedding. 

If 1/10.000 


not worry the tree breeder. the cat 


contamination does 
kins may simply be spread on news 
draft-free 
and allowed to shed their pollen 
Experiments by Jonathan Wright, 
Northeastern Forest Experiment 
Station, Chestnut Till, 
that contamination 
from this procedure is negligible 


papers in-oa dry, room 


Pennsvl 
vania, indicate 
If, however, absolute certainty of 
then 
can be 


purity is 
collected 


pollen necessary, 


freshly catkins 


washed free of foreign pollen (2 
and extracted in any one of several 


) 


types ot pollen tight extractors 


/ A number of workers have re 


( ntly 


used svnthetie sausage-cas 


Fic. 7 
fold to 


causing 


Pollen proof q ids 


Upper: 
end of synthetic sa 
Developed by Bruce 

Low: rs 


stuple, applied with plier stapler just Ix 


Zobel, 


Tranusvers 


close 
bag. 


Texas Forest Service. 


fore bag is attached to twig, to keep bag 


distended so that it will not collapse and 


ijure conelets, z 
ted bun R ; Hitt, University of 


yntribe 


for extracting small lots) of 


Hes 


pollen, with great success (15 


The air surrounding the catkins 


during extraction must be warm, 


or the pollen will not he discharged, 
and dry, or the catkins and pollen 
will mold. Extracted pollen must 
he bolted through voile or 60-mesh 
screening to remove pollen hag 
vots, particles of catkins, and other 
Pollen from 


impurities. extracted 








Apparatus used 
Upp 
type mixes polle nand air and injects the 
into the Detacl 


agged flowers 


mixture pollination bag 


ible one-way squeeze bulb (not shown 
used on several pollinate 
without 
Hvpodermiic eedle in 
hig Need! 
and held 
f 


can be rs in st 


contamination, Lou 
dec ipritate | 


eession, 


669 


catkins ia voile or fine cheesecloth 
bag enclosed in a length of sausage 
be withdrawn without 


by thrusting — the 


casing may 
contamination 
needle of a pollinating syringe into 
the casing. 


Pollen 


perature and low relative humidity 


extracted at tem 


root 


will remain functional for several 


weeks It iS best stored, however, in 


a refrigerator where the low tem 


perature and low relative humidits 
viability Some 


will prolong its 


workers report excellent results 
from storing pollen ina deep freeze 
Duftield’s latest 
ments on pollen storage and testing 
that 


about a vearatO C 


locker exper 


Indicate pollen stored for 
and 25 percent 
relative humidity will still produce 
pollen tubes in test culture (5). Al 
thoueh Wright 


that ability to germinate and form 


Jonathan warns 


tubes does hot necessaril 
that 
numbers of 


pollen 
indicate pollen is funetional, 


workers have votten 


rood seed sets with vear old pollen 


Pollination, Records, and 
Protection of Cones 


The devices used for pollinating 


have been and 
Wright and Schreiner 


a sharp pointed medicine 


the flowers Wann 


varied Hse 
dropper 
to inject pollen through the isola 
female flowers. JA 
In the bulb end of 


tion baw onto the 
piece of cotton 
the dropper prevents pollen) from 
entering the rubber bulb. The drop 
per and extra pollen are carried in 
a 10 ce 


can be 


vial. Twenty to forty bags 
pollinated with a single ce 
of pollen. Several other workers 
use hypodermie svringes with rub 
her bulbs substituted for the plunge 
ers. The 15 to 16-gauge hypodermic 
needles on such S\ ringes should he 
as short as possible, and protected 
with corks when not in use 

Figure S ilustrates two types of 
pollinators that have proved hightky 
ie 
advantage 
that 


serviceable. The pollinator in 
has the 


carburetor-lke 


upper 


ure A 


oroa action 


makes it possible to make a larger 
ntumiber of pollinations with a sin 


gle ce 


lowe r 


of pollens that in Figur 


has the 


selvarnitaaer 0 
simplicity 
bulb 


cheapness and extreme 


The one-way SqLeeze used 





Ss (upper 

ttiirn to a succes 
pollinator cart 
John W. Duffield, Un 
Washington, 


the pollinator tube or 


sion. ¢ 
ridves 


ver 


sitv of suggests that 
cartridge in 
made of 


With 


I ~ 


s pper he plastic 


rather than elass 


( it hie 


half full of 


BO ee pol 


linators upper 


or bt 
lower pollen eV" 
or no field sterilizations of equip 
ent or transfers of pollen should 

necessary in an ordinary hy 
bridizing program 

ixtractors and pollinators must 
Bruce 


Service, 


hy sterilized 


Zobel. Texas and 
Philip C. Wakeley, Kor 


t Experiment Station, report that 


hefore reuse 


Forest 


Southern 


isopropyl alcohol (rubbing alcohol 


ffective for sterilizing elass 


wire, and plastic but has an advers: 


effect on rubber. High temperatur 
sterilization, 80° C. for 24 hours 


vill k 1] pollen 


out injuring equipment (2 


witl 
Hodge 
ins (8S) reports that temperatures 

( Tor 1D 


pollen 


satisfactorih 


hours will 
il] pune 

d pollen, or pollen extracted 
erse conditions, should 
ed for 


and it usually pays to 


vermination 

sing 

lots also. lest) elimbine 

be wasted through ap 

of nonfunetional pollen 
thods of pollen testing hay 
a number of 

he vapor culture met! 


Duftield (5) is ex 


should he 


owers when there 


applied to the 
is enough 
allow 


that 


en the scales to 


en to pass in to the ovules 


| and rol developn en 


The reeeptive conelet 


horizo 


rrafting tape 
Hlinator must be un 
labeled with the lot 


pollen it 


nud 
Eacl 


b labeled to indi ite Tl 


ontains 


eh baew and tl 


a str ; 


Amer 


m. Witho 


aceurate ana ‘omple te labeling and 


record process ot pol 


control A 
diary listing dates and pollinations 


keeping, the 
lination is not under 
is invaluable to the tree improve 
ment worker. The author prefers to 
plan his pollinations in advance, 
make embossed, copper-wired mone] 
labels in the comfort of his office. 
and carry the labels up the tree in 
the buttonholes of the 


shirt he wears for sueh work 


lamentable 
Some 
workers prefer foil labels (with re 
inforced evelets) on which the es 
sential information can be indented 
pencil the 


foil labels are su 


with a while in tree 


Aluminum or zine 
perior to copper, which tarnish and 


are hard to read after twenty 


months ot exposure 


Pollination bags may be removed 


as soon as the conelet scales have 


thickened enough to prevent fur 
Pollen bag re 
cle laved from two to 


the 


ther pollination 


moval ‘an he 
weeks or, if twigs 


three 


Crow 
slowly enough, the bags can be left 


on the tree until cone maturity 
Bag removal should be delaved as 
long as possible, as the bags shield 
the strobili against insects and dis 


ses 


During the 20-month period be 
tween pollination and seed maturi 
storms, anil 


tv. squirrels, Insects, 


often heavy inroads 
Cloth baes 


enlarging 


disease make 
on the potential harvest 
an be placed over the 
cones to prevent insect damage. A 
I. Squillace of the Intermountain 
Forest and Range Experiment Sta 
tion reeommends placing a metal 
flange around the tree trunk to pre 
reaching the 


vent squirrels from 


mes. If a tree is to be pollinated 
j the 


suecession, one 


two vears mm 


vear-old eOneS he covered, at 


may 
the time of the seeond pollination, 
ith bags just large enough to hold 
mature cones. In any event, 

nes from eontrolled pollinations 
cost five dollars or 


should he 


with bags about a month 


which mav have 
more apiece to produce 
overed 


before ripening, to prevent loss of 


seed through natural cone opening 


Pollination Equipment and 
Supplies 


‘ ‘ 


or TWo eXceDp 1ONS 


juipment and materials 
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have been used in controlled polli 
nation of pines by American work 
ers during the past one to three sea 
sons. Although no pretense to con 
pleteness is made, and prices are 
approximate only and subject. to 
change, the list should enable a 
breeder to assemble a satisfactory 
kit for his own use. In cases in 
Which a specifie supplier is named, 
no final endorsement or exclusive 
‘commendation is intended or im 


pli “l: 
doubt 


equivalent materials ean no 


often be obtained from al 


ind in some instances more 


ternate 
convenient sources. 

Manila, special friction resistant 
$-strand, or Mari 


Rope. 
tree-climber lay, 3 or 
time Manila, water-repellent and = mil 
dew-resistant; %%4-inch. One quotation, 
%-inech by 120 feet, ends wrapped, $6.60 
to $6.90, Plymouth Cordage Co., Ply 
mouth, Mass. A. M. Leonard and Son, 
Piqua, Ohio sartlett Tree Trimming 
Equipment Co., 3003 E. Grand Blvd., De 
troit 2, Mich. 

Climbina ie: rons,’’ 
ree sJaumvello—Das Jaumsteigerrat 
H. Sehneebeli and Co., 307 Schaffhauser 
Ziirich 50, Switzerland Not 
been tried in United 


noninjurious te 


Strasse, 
nown to have 
States. ) 
sectional tree climbina ladder, 
liuminum alloy Model WI BE, rresamut sac 
tured bv A. B. Wikstrand and Berg, Ltd 
Mora, Sweden. Ameriean agents, Sand 
k and Tool Co., 47 Warren St., 
New York 7, N. Y. 10 pounds per 
meter except basal 
seetion identical About $33 per section 
Vaanesium alloy extension ladder. Two 
‘foot seetions plus overlap to give 40) 
length; weight pounds 


Ward Co. No. 75 B 6835 R 


Swedish 


saw 


section: all seetions 


foot usable 
Montgomery 
About $100. 

Vaaqnes m ladders 
other styles made in lengths to order a 
hout #5 per foot. Modern Magnesiun 
Products Ine., Pearl St., Palmer, Mass 
Dr. Seott Pauley writes that this com 
plans to make speeial ladders 


Fruit-pieking and 


+ 


for 


pany 


{ 


t geneticists. 


Truck mounted ladder. 
facturing Co., 1250 
Iwn 16, N.Y. 

H ydraul c or pneumat c extension toi 
rs. Mobile Aerial Towers Ine., 1405 N 
Clinton St., Fort Wayne, Ind. Sehramn 
Inc., West Chester, Pa 

{lun 


pole, tor 


ores 
M imu 


Brook 


Murray 
Atlantic Ave 


aluminum alloy sectional 


collecting eatkins and 


Sections of varving 


num or 
eones 
without 
engths 
6 foot section $5.20, ete. J. B. Sebri 
Corp., 300 Los Angeles St., Los Angeles 
13, Calif. 
Branch hooks. as 
Welding rod and #6 
| hardware ind ¢ 


elimbing 


He per foot plus $1 per section; 


deseribed it ex 
copper 
leetrical supply 


wire fron 


harness or safety saddles Bart 
ett; Leonard and Son. Addresses un 
About #13 to $15. 
Safety belts. Through wholesale elee 
} About 220 


Suppl ouses 
o safeguard 


der rope 


ctor, ft ugainst 
edles and twigs as well as bit 
Numerous ma 


ose fit to 





mad on: freedom 
from foggir Visor Goggle, 
Model No. 1, $2.25, and © 125 
(at Ave 


Rumford, R. I. meets thes 
requirements and can be 


worn ordi 

nary spectacles. 
Placerville pollinatior 
made; for directions see 
Synthetic 
tion bags and pollen extractors. Various 
makes, lengths, strengths, and 
lransparent Packing ¢ 3920 
Morgan St Ill Tee- Pak 


high stretch, regular weight — o1 


Jones oO 


lin 
OvVeT 


Home 


bag. 


sausage-casing, for pollina 

sizes. 
10, South 
Chicago, clear, 
either 
preferred; ‘£344°" on 
refer to diameters 
the 
widths of the flattened casings as received 
ire 414 and 47, inches, respectively ), 
dered in 24 or 30-inch lengths and eut in 
half, make | 


of pines; in 


heavy weight, 
‘ i, 


as 


inch diameter’? 


f sausages made from these casings; 


ags suitable for many species 
regular weight, 314 ineh | 
t-inch casings cost about #83 a thousand 
Visking Corporation, Chie: I} 
00-foot length of casing, exact 
price depending on width and strength 
Staplers, regular type for making quad 
in in office; plier type 
vv fastening bags in expanded position 
| attachment. Any re 
inserts 1 ine] 


t 


=35 for 


je folds bags 


vy before 
that 


mmediate 
kk 


ong, 


lab make staple 
tor Nonabsorbent 
to 6 


goods 


Twig-u rapping cot 
at 


cotton ne 


at | 


nonsterile 
pound roll 
ment 


oc: dry or 
than | 


cotton, 


che aper 
absorbent 


stures is not only 


+ 


superior t Ine 
it takes up less water while in uss 
fastening plants to stakes. 
Nursery oO 
S-inch length, 25e 


Pollen 
Institute of 


oO surgical 


Cause 
¢ ms,’’ paper-cove red wires for 
For attaching 
r garden supply 
per LOO, retail 

set 7) write 


Forest Genetics, Placerville, 


bags to twigs. 


stores; 


extractors. 


for details of aerating aratus 


antl 
apy 
rt 


le extracting laboratory ake 


O ‘ . Construct of 60-mesh 


hardware 
stretched t 
large 


inches 


screen from loen stores, 


cotton 
cemented 


monel 
voile 
to 


or of 
ind 
funnels 2%& 
Dime Store. 
Pollen 
Rx bottles 
druggist 
Pollen te 
Parts fo po 
Hypodermic 


vgon }? t 


ightly 
pli 


fron 


over 


ends of 5e is 


in diameter, 
containers. 2-ounee 
and 10-« 
scientific 


sting 


screw Cay 


! 
vials; 

Supply 

equipment 


from lo 


houst 
See 


or 


nato 


irtridges 


— 
sinall glass and 


one hole ibber stoppers, 


ro selentifie suy 


from 

16- gauge 

NR 
or equivalent, 
Tape, f 
deseribe d 
needle 
ind 
ires 
Anv good 


Scotch, 


veterinary 
Dickenson 
Zoe retail. 
or assembling pollen extractor 
in fast 
po 


espeelally 


ening reversed 


| Figure 
needle pune 
bags 
taypn 
adhesive, 
Scoteh 
Iirgical adhes ‘ 


combinatio 


linator shown 
tor 


synthetie 


i in &, 
sealing 


In 


suusage casing 
Waterproof gummed 
] 
il 


inch 


friction, st 


i 
\ supply of 


gies or 
] 


waterproof SI 


and 


a good for all ord 


needs, 
labels, $ 


stationer’s, 


Gummed poll 
Any adhesive 


is also good for pollinator labels. 


for nators, ¢ 


Surgical tip 
Twig marking tags. Weath 
D1, 3% inches, ecard 
board backed, with reinforced evelets, 
str copper indented 

pe neil. Nurst ry 
Ala.; b. 


Indest 


luminum 
erproof tags, 


by %4 


ung on Wires; with 
Chase Ce. 
per 1,f Chaise 


metal tre lnbels 


ordinary 
Chase, 
\lso 

irge size, zine preferred to copper; 


10 0. flo 
ructo 
sium 
source, 


Embossed 


labels « 


label Durable, « 
be meade 
approximately S35 
ipproximatels 
Monel or al 


machines 


asily ber 
with Roover’s 
and non 
label ¢ 


Mh 


an 
vortable 

] 
ortabls S150 " 


each 


OsSeTSs uminum Jabels 
th these 


about ve 
Ine., S611 14th Ay 
N. Y. 


for 


cost 


Roover Brothers, enue 
Brooklyn 1s, 
(Copper wire labels. Burned 


obtained 
armature 


arma 
Pree 
repail 


ture an often be 


from il motor and 


low 
shops 

Unbleached 

neh 


muslin, for 1 by 
strips to flag branches | 

1 pollinati 
per vVard or 
hubrid seed, 
safety envelopes, sturdy and leakproof, 
Price 
ith 


NNeCUpPOts, 


controllec 


£1 
Envelopes 


from on; 


stores, less 


for ‘*Spear’’ 
i 
14 
size Heir 
Minn 


to 16 ounes nbout 


but 


} ounces 
er 1000, 


h Knve 


sizes 
varinble w 


M 


ope Co., 
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Loblolly Pine Seed Production Areas er... bg secs 
senior researen Torester, estvaco 
Experimental Forest. Georgetown, S. C1 


a 


] ; 


CHeTICISUS have 
need for reli 

tree seed from 
known quality. Brink 
improving — the 
dana jack pine 

bet 

aid converting 
charas Schrein 
tention to the early 
ch pine in’ Europe 
Without regard to 
“biel the resultant 
trees unsultable 
Phis same disregard 
is still the rule 


etors mi this coun 


cal seed 

Virginia 

pred ti Cli 

1 prorrai 

future 

quality 

This led to 

oblolly pine 

Th first 

as estab 

Tvaco Ih January 
One hundred ane 
were released In a o-aers 


; 


dd was harvested from this 


195. three grow 
release Seventy : #% 
selected trees were cut - we 

elded 105 bushels of cones NT leeter rb] 1 trees on Westvaco’s first seed production : 
elded 126 pounds oft seed 

per bush | of cones Ol 

t ny the yep? »- . , 

run through the winnow 5 to BO per bushel and evreen tion is the basis for volume seed 


! seco , ‘OollY ‘ ” : 
pire A nd run through cones weighed 28 to 31 pounds per production by selected trees. And 


Ww Ine i  { i } ivher ‘ . 
nnowing machine at a highe bushel. Cone collection cost was an area selected for release must 
lle Re wunds of seed ; . : : 
a " 1b , below average because of the con have a well stocked stand if satis 
ao ‘ elreaned ’ - - 2 
entration of high ) ield trees factory results are to be achieved. 
COTLECS Cutting : ° “ar ” ; 

} Seed fall studies carried on for Individual seed trees are selected 
ead abl averat , , ‘ , - ; 
nt. A mpl he past eight years indicate there on the basis of stem and crown 
s a tremendous increase in seed form, branching habits, freedom 
production by loblolly pine trees from disease and = insect attack, 


the third, fourth, and fifth years wood density, and growth. Depend 
after release. These results parallel jing on size, selected trees are spaced 


TS,100 seeds per 


ranged from 


those reported by Wenger '). 35 to 50 feet apart resulting in 
After the fifth year seed produe about 380 trees per acre. Wenger 
tion falls off and may then follow >) in studvine the effects of re 


the trend of normal seed produc lease spaced trees 215 to 3 times the 


tion (Table 1 crown diameter apart. However 


i stimulation ot cone produe- the selection of only the very best 


by release from close competi- trees for seed production may re- 
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TABLE 1.—SeE > ‘ -ER MIL 
IN 1946 
UNCUT 


1947 


1) vear old released stand sound 

seed per mil vere 
Percentage of 1947 production 1a 
unreleased stand sound 
pereentage of 1947 pro 


duetion 1a 


ou year old 


seed as 


sult in much wider spacing. Five 
Westvaco loblolly pro- 
duction areas established to date 
have 21, 16, 9, 11, and 14 trees per 
Three slash pine 


pine seed 


are respectively 
plantations converted to seed pro- 


> 9Q 


duetion areas have 25, and 5s 


trees per aere. These plantations 


ACRE 
AND COMPARISON OF 


OLD LOBLOLLY PINE 


SEED PRODUCTION WITH 


FROM 40 YEAR 


60 YFAR OLD STAND 


Ser d year 
1948 1949 1950 
241 


os 


are 2? and 20 vears old 

Although 
picked from the standing tree 
little difficulty, loblolly pine eones 
are firmly attached to the twig and 
the 
results in 


slash pine cones are 


with 


from stand 


and 


COTLES 


harvesting 


tree is cost ly 


ing 


damage to future cone crops. Be 


= sy 


YX (a 
bh 


Preliminary Report on a Study of Races 


in Black Walnut 


Are there geographic races of black walnut that must be taken into ae- 


count in procuring seed for forest planting, or local races or individual 
variations that can be utilized to improve timber or nut production? A 


test of seed from several points within each of three 


broad climate 


-ones indicates that all three types of variation may oceur. 


black Juqlans 


seed from different eo 


A crest of walnut 
nigra Ta. 
eraphie origins was started in 1944 
at the Department of Forestry and 
Conservation of Purdue Univer- 
sity, West Lafavette, Indiana. 
The 
develop information on geographic 
local individual 
venetie variation in this important 
Primary 


study was undertaken to 


and races and on 
timber and nut species. 
emphasis was placed on genetic 
variation as it affects timber vield 
rather than nut vield. 

located 
at various points within the range 
of black walnut 


operate by sending seed 


Foresters and botanists 
were asked to co 
up to 300 
nuts from as many as 5 trees. The 
to he 
any 


were average native 


Trees 


specimens of age or spacing; 


actually were open-grown 
very fruitful specimens. Adequate 


data on locality and altitude of 


most 


Morris 
the 


was 


is stationed at the 
eooneration with 
Pennsylvania He 
Purdue 


The author 
Arboretum in 
University of 
formerly instructor in forestry at 
University. 

Maintained by 

S. Dept. Agrie. 


habitat. and 


spacing of parent trees were sub 


origin, phenots pe, 
mitted in nearly all cases. 
The seeds were husked, floated in 
water (some lots were 100 percent 
stratified in moist 


empty). and 


sand in an unheated barn until 
planting time. 

Samples of 10 air-dry seeds per 
tree were weighed and cracked to 


The 


four counts: 


nuts 
shell 


thickness, ability of the halves to 


determine nut quality. 
were scored on 
out entire, 


eome percentage oft 


meat, and taste. They were given 
a seore of 0, 1, or 2 on each eount 
A total score of 8 indicated a su 
perior nut; a score of 0 a worthless 
nut. 
The 


abandoned 


planting site level 
field that 
supported a heavy weed cover of 
timothy and whitetop. The 
was a Miami clay of pH 5.1, me 
dium in available phosphate and 
The 


land Was plowed and double-disked 


Was a 
previously 


soil 


very low in available potash. 


before planting. 

The seeds were planted on May 
13-20, 1945. At the the 
ground was soupy heavy 


time, 
from 


STAND 


this, loblolly trees are cult 
The 


felline of the seed frees necessitates 


cause of 
at the time of seed collection 
the selection and release of a new 
area each vear for harvesting three 
vears or more later if seed is to be 


collected eaeh vear 


Literature Cited 


Brink, R 


prospec tive Vie 


1049 
w of forest tree bre 


Jour Forestry 


ALEXANDER 


ng in Wisconsin 
STR-S18 
ra. W950. Ge 


estry Jour 


WENGER, Karn FL 1954 The stimu 
‘ pine seed 
preharvest ¢ ise Jour 


115 118 


lation trees by 


Forestry 


Jonathan W. Wright! 
Northeastern 
Upper 


Forest 
Pa.? 


Creneticist, 


Experiment Station, Darby, 


rads CGerminated seeds were 


planted in dibble holes; ungermi 
nated seeds were merely pressed in 
with the heel. 

Clean cultivation after planting 
was planned. Tlowever, this was 
not done because of unforeseen la 
difficulties 


weed eover soon became as dense as 


hor Consequently the 
hefore plowing. 

The planting was organized into 
three separate experiments: 
1. # 


blocks of 36 rows each. 


regional experiment of 4 


A local Indiana experiment 
of » blocks of 16 rows each 
A local Alabama experiment 
of 5 bloeks of 4 rows each 
The feet 
feet randomized 


rows were 3 


apart. 90 
and within 
Kach row was the progeny 
In the loeal Indi 
ana experiment 45 filled seeds were 
In the other two 
experiments 60. filled 


long, 
blocks 


of a sinvle tree, 


planted per row. 
seeds were 
planted per row. 

Height measurements of all trees 
October 1947, 


general observations of the plant 


were made in and 


Ing were made. Row means were 


used in all statistical caleulations 


Results 


Variation ino nut characters 


The average dry weight of nuts 


from individual trees ranged from 





Regior of origi 
ised on lengt!l 


frost-fres 


401 


82? crams to 37.0 grams. Variation 
among nuts from the same tree 


Was 


sheht. There was no eorrelation 


between origin and nut size with 
one exception 

prion was in nuts Trom 
about 10 


n central Virginia 


This ex 


vo trees miles apart 
The nuts from 
their 


large size (32.4 and 87.0 grams per 


these trees were similar in 
sculptoring, 
This 


possibility of a loeal 


nut), and im = shape, 


and extreme thickness of shell 
indicates the 
race in that area 

Of the 


tour trom 


parent trees sampled, 


Iowa, Minnesota, and 


Ohio were considered very superior 
Nuts from 


Trees had total scores of 6. é. 


and worth propagating 
these 
a total score of 7 
Stambaugh 

Each of 
superior fruit 
1944, but had relatively 


r& (as avainst 


en the well-known 


and Thomas 


varieties 


these parents hore 


heavily in 
all nuts 


Survival Average survivals 


r planting (Octo 


ber 1947 were 23. 2S, 


three seasons aft 
1 pereent 
Indi 


experiments 


respectively for the regional 


Alabama 


d from 0 to SO per 


ana 


ana, 
Surry Vail ane 


ent im individual rows, and fron 


> to 44 percent for the offspring of 
individual trees 


There was no apparent correla 


tion between survival and any of 


the follow 


ne factors devree ol 


vermination before planting, 


reo 


graphic origin, seed weight (in 


eluding seed coat), and growth rate 


of survivors. 


Rows containing trees with 


Few 


Table 


hecause of 


Height— eight 
1) was below optimum, 
|. 


} . 
“hy of 


erowth 


There was no 
height 


germina 


AY eultivation 


correlation between and 
seed weight or degree of 
tion before planting 

In summarizing the data, three 
regions of origin were reeoenized, 
based on length of the frost-free 
season : 

] Vorthwest, including 
Minnesota, Wisconsin, Michi 
2) Central, including Tlli- 
Indiana, Marvland, Missouri, 


Ohio, Pennsvivania, West Virginia. 


lowa, 
and 
van 


NOS, 


and the mountainous part of Vir 

South, ineluding Ala- 
bama, North Carolina, 
Oklahoma, South Carolina, Tennes 


einia (3 
Georgia. 
see, and the coastal plain section of 
Virginia 
For the 


data from 28 families 


regional experiment. 
progenies of 
were subjected to 
varianee. Significant 
at the 1] percent level 
and 


individual trees 
analysis of 
differences 
between regions 


were found 


within regions. These suggest ra 

elal differences 
Data from the two local experi 

ments were also analvzed statisti 


eallv. Signifieant 


found between progenies from dif 


differences were 


regions and 
Alabama 


yrogwenies 


ferent except in the 


experiment het ween 


from the same region 
in the Alabama 


partly to 


Lack of significance 


experiment may be due 
the small number of parents used 

The individual tree progeny that 
had the next-to-highest growth rate 


JOURNAL OF FORESTRY 


came from a forest-grown Georgia 
tree designated by the collector as 
exceptionally fast growing for its 
cove site. This was the only tree 
singled out this way by a collector; 
that 
trained observers can pick out ex- 
ceptional parents. 

Leaf persistence—In leaf per- 
sistence in late October 1947 there 
row-to-row dif 


it indicates the possibility 


were pronounced 
ferences due to the influence of the 
trees. There were also dif- 


parent 
ferences due to environment: no 
leaves remained on trees surround- 
ed by whitetop, although as many 
as half the leaves remained on trees 
surrounded by timothy. 
Individual trees were scored for 
leaf persistence on the basis of the 
performance of trees in’ timothy 
Table 1). 
South held their leaves longer than 
from the North. Perhaps 
differences 
from the 
but the method of 
detection of 


cover Trees from the 


those 


there were between 


progenies same region; 
scoring pre 
cluded such differ- 
ences 


Other Noticeable 
row-to-row differences in leaf size 


characters. 


were observed, suggesting evenetic 
this character. No 
measurements were made. Nor were 


differences in 


measurements made of the = scat 
rabbit damage 
dieback, in neither of 


there row-to-row variation 


tered and winter 


which was 


Discussion 


The studs shows the presenee of 
in black walnut, and 


* races” 


three 
hints strongly at the presence of 
local variation in growth 
Further will be 
whether the races are moder 


rate 
work needed to 
show 
ately distinct or merely portions of 
clines*: and whether there are local 
races within the broad geographic 
races or the loeal variation is mere- 
lv random 

A few words about the study it 
self: The 
necessitated 

fruitfulness 


request for 300 seeds per 
drastic 
perhaps at 
Also, the la 
and 


parent selec 
tion for 
the expense of vigor 
bor ot 
shipping the 
able 


collecting, cleaning, 


seeds Was eonsider 


7A ‘‘eline’’ is a which 


i population in 
the variation is continuous. 
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Subsequent experience with oth 
er species has convinced the author 
that such trials could be conducted 


with much smaller 


perhaps only 10 to 25 


seeds 

parent. With clean cultivation and 
l-, 2-, or 3-tree plots on a small 
the 


efficiency could be made 


homogeneous area, statistical 
much bet 
ter than with the large plots used 


in this study. 


numbers of 
per 


In addition, such small samples 


vould allow the testing of larger 


numbers of parents, the testing of 


relatively unfruitful but 


Vigorous 
parents, and the combining of seeds 


from several parents as a ‘‘local 


ity’? sample. (In the study it was 


hecessars to represent some local 


ties by only a single parent, since 


only one tree could be found pro 


Top Growth and Root Development of Rooted 
White Pine Cuttings’ 


PREVIOUS WORK (7,5) on rooting of 


cuttings makes the characteristics 
of the trees that develop from them 
of special interest to forest @eneti- 
cists. Good results may help solve 
some Of their most difficult) prob 
lems. This paper describes the sub 
trial 
rooted white pine 


sequent) growth in several 
plantations of 
euttines 
Plantations of rooted cuttings 
and seedlings have been established 
in several areas in Wisconsin to 
rooted 
After cut 


they were trans 


study the development of 
cuttings after planting. 
tings had rooted, 
planted from the 
the 
vears, They were then planted in 
the field) in 
alternating in a checkerboard pat 
tern 


cutting beds to 


) <> 


nursery and erown for 2 or 3 


rows in groups of >, 


regular 2-2 


with groups of 
nursery transplant stock for com 
parison. Records were taken an 
nually on survival and growth 
After 7 to 9 years the survival 
rate of 640 rooted cuttings planted 
in 4 plantations was §3° percent; 
that of 584 seedlings was 89 per- 
Most of the both 


¢eroups occurred the first vear or 


losses in 


cent. 


two after planting. The poorer sur 


vival of the cuttings probably was 


1Approved for publication by the Di 
rector of the Wisconsin Agricultural Ex 
periment Station 

This work supported in 
the Wiseonsin Conservation 
and the United States 
Agriculture. 


was part by 
Department 


Department of 


, , 
Thanks are 


ratior 


AVERAGE ANNUAI 


WHITE PINE IN THREE 


Pype ot 


tree 


Wood Co 


Cuttings 
Seedlings 
Dane Co, Cuttings 
Seedlings 
Marinette Co. Cuttings 

Seedlings 
Wood Dane Co. 


Trees in the and 


HEIGHT GROW 
DIFFEREN 


1947 


plantations were 


ducing the required number 


| 
«is 
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Pathology, 


ri OF ROOTED Cl 
I PLANTATIONS IN 


PINGS 


AND SEEDLINGS OF 
WISCONSIN, 


Average 
1048 


annual height growth- 
1949 1950 1951] W552 19538 


Inches 


6.1 4.8 
6.2 1.5 
1945 in the 


planted in open; 


trees in the Marinette Co. plot were planted in 1947 under an aspen overstory. 


“Length of current season’s leader to nearest one tenth inch. 
3No height measurements were taken in Wood Co. in 1952, or in Wood and Dane Co 


in 1953, but d.b.h. was measured instead. 


the 
them developed only 


because in hursery many of 


one or two 
long heavy roots which had to be 
pruned severely before planting in 
the field. 

Yearly height 
vrowth of rooted cuttings and con 
trol seedlings are summarized in 
Table 1. No significant difference 
in height growth between seedlings 


measurements of 


and rooted cuttings has appeared. 
In the sample of 20 trees from the 
Wood Co. plantation, described be 
LL? 


inches in diameter at one foot above 


low, rooted cuttings averaged 
the ground line, and seedlings aver- 
aged 2.0 inches. The trees ranged 
1.2 to 3.0 inches in diameter 
at this 1-foot pont All cuttines nh 


the developed 


from 
plantations have 
normal, upright trunks and fully 
could 


ways 


symmetrical crowns which 


not be distinguished in any 
from those of the trees grown from 


seed 


Root deve lopime nt To ascertain 
the type of root system which de 
veloped under cuttings in the field, 
comparisons were made of the @ross 
appearance of the root systems of 
cuttings and seedlings after 8 years 
in the Wood 
Ten from 
trees of seedling origin were sam 


County plantation 


trees cuttings and ten 


pled by choosing fourth or 


every 


every second tree of each group, 


The dug 
out so that the central mass of roots 


respectively, trees were 
least 
The 


top was cut off, soil washed away, 


was intact for a radius of at 


one foot from the root crown. 


and the root mass placed over a 
string grid of 4-inch squares to aid 
All 


over In 


in mapping the root system. 
one-fourth 


roots inch or 
diameter at the point of origin were 
mapped to scale to show (1) lateral 
distribution, and (2) vertical dis 
tribution. A 


the relative size of the root systems 


numerical rating of 





in a plantation. A 
1 lateral distributior 
wor lateral distril 


two iin roots 


utting 


a traversed 1) all 
as the sum of all 
which each root 


point ol at 


bad 


clistribu 


rood and 
owt 
both roots a 


Root 


1 amony 
ontrol seedlings 
med bv rooted cuttines 
in a plantation are 
lL. The 


of all the trees was 


most exten 
where numer 
ots hac developed 
rive especially 
distribution Iie ] 
on, however, was 


‘oot svstems of 


In 
tribution 
number of 


roots of roo 


rs Was sheh 


irsed by roots of 


O49. re 


lv less than that co 
es. 604 vs 
Ss with hotl row 


] 
distribution were 


erved in cuttings and in seedlings 
The maps showing lateral spread 
were divided into four quadrants, 
and lateral spread into each was de 


termined. ‘* Weak”’ 
in which lateral root distribu 


quadrants were 
those 
tion Was re latively poor Six rooted 
cuttings had poor root distribution 
in at least one quadrant; whereas 
e seedlings had at least one 


In another con 


* quadrant 
there 
quadrants in the lateral root spread 


parison, were 8S ‘weak’? 


of the cuttings. and 4 ‘‘weak’’ 


quadrants for the seedlings. Even 


in the quadrants there was 
that 


the possible susceptibilits to wind 


‘* weak 


some anchorage SO 


evenerally 
fall Was not too vreat 

The lateral pattern of develop 
ment of the 


after 8 vears in the 


root system of a cutting 
plantation was 
influenced largely by the mumber 
of main roots initially formed by a 
tmnain roots 


cutting. The original 


tended to dominate the basic pat 


tern, particularly of lateral distri 
bution, which ultimately developed 


vig 1, B Additional 


roots usually developed after plant- 


lateral 


ing, however, so that a complete ab 
sence of roots in a given quadrant 
was rare. Root pruning of cuttings 


stimulated lateral root develop 


ment If the growing tips of the 
roots were clipped off at the time of 
transplanting from the cutting bed, 
two or more roots developed from 
the clipped roots of most of the cut 
done 


ltoot Was 


almost automatically 


tines pruning 


avain when 
the cutting transplants were lifted 
for field planting 


deve | 


unbalanced root systenis 


An external factor in the 


( pn ent of 
was the care with which roots were 


spread out in planting. This ap 


peared to he the 


reason for a few 
‘weak’’ quadrants of seed 
root systems, but was of little 
with the 


importance cuttings be 


ause of the stiffness and = more 
spreading habit of the main roots of 
the cuttines 

Seedlings and rooted cuttings ex 
hibited greater differences in vert! 
‘al than in lateral root distribution 
The total area traversed on a verti 
al plane by roots of euttings and 
seedlings the 


Was approximately 


829 vs Mo respectively 


Forestry 
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> 
Root 


origin. 


Pic. 2 


seedling 


the 
roots in the various soil levels were 


Differences in proportion of 
determined by a count of the num 


ber of squares traversed in- the 
vertical plane, and expressed as a 
the total 
versed by the entire root system to 
a depth of 18 inches. Thus, in the 
0-6, 6-10, 10-14, and 14-18 inch 


depth classes, the proportion o 


percentage of area tra 


soil 
’ the 
root systems of cuttings was 47, 41, 
S and 4 percent, and of seedlings, 
26, 45, 22 and 7 percent, respective 
lv. The cuttings had a greater con 
the 


seedlings, 


roots in top 6 
than did 
but a smaller proportion in the 10 
14 inch level. 


Differences in 


centration of 


inches of soil 


vertical root-dis 
tribution patterns of cuttings and 
seedlings were primarily the result 
of the different types of root crowns 
characterizing the two groups. The 
root crown of the typical seedling 
was deeper and elongated 


the 
tings, and roots of trees of seedling 


more 


than root crown area of cut 


origin emerged at several different 
crown-length of ap 
Fig. 2 


Furthermore, roots of many of the 


levels over a 


proximately 6 to & inches 


cuttings had a tendency to emerge 
in an almost horizontal plane and 
to continue growth in that manner ; 
whereas the roots of seedlings were 
more likely to emerge at an angle 
and, during early growth at least, 
to grow in a general downward di 
Although 
proportion of 


cuttings had a 
the 


the upper soil levels. nai 


rection 
vreater main 
roots in 
vidual roots grew just as deep as 
those of seedlings, and at a level of 
18 inches there were approximately 


roots of cuttines as of 


as many 


seedlings 
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Observations on feeding roots 
were made only incidentally to the 
No najor 
difference The 
amounts of growth by both cuttings 
and indicated that the 


root systems of the two groups were 


study of the main roots 
Was observed. 


seedlings 


equal from the nutritional stand- 
point, 
Discussion 


It is not enough for a cutting to 
strike roots in the cutting bed. It 
must also develop into a tree with 
aud form character- 


eood growth 


istics. Except to raise some ques 
tions about the subsequent growth 
and development of rooted cuttings 
the literature offers 
the subject. MeCulloch 
that in their third sea- 
son in the field rooted cuttings of 
Douglas-fir branch-like 
than tree-like and had failed to de 
velop a well-defined leader. Graves 
that 
was typical of 


of conifers, 
little on 
, noted 


were more 


) 


3 observed branch like de 


velopment plants 
such as Douglas-fir and yew. Cut 
tings from terminal shoots of yew 
vield plants with vertical central 
stems; whereas those made from 
side branches develop into plants of 
habit. 


trees oft 


However, all 
Thuja or 


a spreading 
cuttings from 
(hamaecyparis, for example, devel 
the 
illustrated devel 


op into trees resembling 
Mirov (/ 
opment of a 


par 
ents. 
rooted euttinge of 
Monterey pine into a normal, well 
but 


formed tree. expressed some 


Coming Events 


American Forestry Association 
The 
Forestry 
Multnomah 


September 6-9. 


annual meeting of the Ameri 
Association will be held 


Hotel, Portland, 


ean 
ut thre 


Ore. 


Society of American Foresters 
Annual Hotel 


Milwaukee 5, October 24-27 


meeting, Schroeder, 


Wis., 
National Watershed Congress 
Hotel, Washineton, D. C., 


December 6-7. 


Statler 


Western Forestry and Conservation 
Association 
hth Western 


Forestry Confer 


d vubt as to the subsequent develop 


ment of rooted cuttings of pon 
white 
that 


cuttings 


and eastern 
Doran 1 


white 


derosa 


piles 
reported small 


pine from rooted 
were developing into trees of nor- 
after four growing sea 


mal form 


sons outdoors 
The 


vive no justification for 


recorded here 
the 


that white pine cuttings might de 


observations 
lea 


velop into poorly formed trees. On 
the 


contrary, cuttings and seed 
lings, up to 8 years after planting, 
were indistinguishable in both type 
and amount of top growth. Such 


observations were consistent for 
over 600 rooted cuttings in planta 
tions. 

The pattern of subsequent root 
development of white pine cuttings 
admitted] 


sample, since we did not wish to 


was based on a small 
disrupt the growth pattern in the 
plantation too much at this time. 
the that could be 


spared, however, it appears that, as 


Krom sample 
cuttings Tew older, their root SVS 
the 
forms and development of those ol 


tems approach characteristic 
normal trees and are adequate for 
normal nutrition and support. 

The root development of a plant 
ed tree originating from a cutting 
might be improved through atten 

Root 


lateral 


tion to details of planting 


pruning, which stimulated 
root development and is unavoid 


able during lifting from the trans 


Oo 1S oe 
a 


» e 


and the annual meeting of the 
Western Forestry 
Association he held at the Fan 
mont Hotel in San 


ber 7-10. 


ence 
and Conservation 
will 


Kranecisco, Decem 


Fourth World Forestry Congress 


Sponsored by United Nations Food 
Organization New 


1-17 


and) Agriculture 


Delhi, India, December 


New England Section 
The New 
England Seetion will be held Septem 
ber 16 and 17 at Winnipesauke Farms, 
The Weirs, N. 
Laconia on Lake Winnipesauke. 


summer meeting of the 


H.. six miles north of 


could be 
horizontal 


plant bed, 
Kurther, 


sVsl ‘tMmatized 
roots could be 
cuttings 
that the 


a generally down 


bent down when wert 


transplanted, so roots 
would grow in 


ward direction, 


Summary 
Coniparisons of Sroups of rooted 
cuttings and seedlings up to 8 vears 
after that both 
had upright 


planting showed 


developed normal 
‘orms, Indistinguishable from each 
other by either type or amount of 
erowth. 

The root systems of euttines were 
adequate for normal growth, As 
‘uttings grew older, their root sys 
tems approached those of seedlings 
in form and development 

Root pruning of cuttings before 
outplanting in the field helped the 
formation of well-developed root 


svstems 
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New York Section 
New 
Leteh 


meeting ol the 
held at 


September 9, 10, 


The 
\ ork 
worth Park, 


sSubimner 
Section will be 


and 1] 


Southwestern Section 


The meeting of the South 


held at Taos, 


N. Mex., October S and 9, 


annual 


western Section will be 


Iowa State Anniversary 
The estab 


lishment of 


OOth anniversary of the 


the Department of For 


estry at Lowa State College will be cel 


brated at Ames on October 15 and 16 





Propagation of Sugar 
Vegetative Cuttings’ 


\ PROJECT On propagation of suwat 


maple by cuttings was started 


several vears ago, for the 


pul 
pose of ultimately developing a 
high 


The study would be 


strain of trees with sap of 
sugar content 
based on cuttings taken from a few 
exceptional trees producing 


sa} 


with a sugar percentage consid 
erably above the average. There is 
considerable evidence that this type 
of performance is fairly consistent 
1, 2,5). Thus, 1 


extent a genetic 


lor certain trees 
may be to a large 
factor, although other factors, such 
us site and soil fertility, may ha 

a bearing on the matter 
this 


volved finding the best methods ot 


Karly work on project in 
handling the cut 
tings, substances effective for 


Work by 


}) indicated that cuttings of eur 


vathering and 


root 


stimulation, ete Snow 


rent season’s wood or gvreen-wood 


cuttings would be the best type of 
material and this was confirmed by 
Late June or 


our results earls 


best times for gather 


were the 
New 


It soon became evident that 


July 


ine under Ilampshire condi 
tions 
moisture of the air around the foli 


ave of cuttings was an important 
factor in keeping them alive; in 
jury and death soon followed if the 
Beds of 


closed. 


air was too dry various 


tvpes, including opaque 
hambers with fluorescent light (4 

were tried as means of achieving 
high humidity of the air around th 
uttines; but with indifferent suc 
regards 
total 


keeping a 


ess for the most part as 


rooting percentages of the 


tested It WHs only by 


constant mist above the propaca 


tion beds that a fairly consistently 


sure method of rooting was evolve a 


ed with the ppr 

the New Hampsl 

tus Experime 
n No. 167 


*Part of this paper 


nt Station 


{ ontril utio 


thesis prepared lbw the 
partial fulfillment f 
for the M.S. degrees 
New Hampshire 


Maple by 


Experimental Results for 
1951, 1952, 1953 


A well-drained ground bed with 
vreenhouse 
the 


was filled 


nstant mist in a was 


ised for most of 
vork. It 


shaded both with nylon netting and 


propagation 


with sand and 


white wash on the greenhouse roof 


above that. The nozzles for produe- 
ing the mist were upright above the 
sand at regular intervals 


Phe 


and, or pole shears, the cut made 


cuttings were gathered by 

ell back from the part to be used 
and brought to the laboratory for 
hest 


either 


processing In general the 


uttines were made from 


terminal or lateral twigs (all ereen 


about 4 to 6 inches lone 


vood 


These should have fairly mature 
without ade 
tender, 
readily. All but 


leaves per 


ives, because Those 


juate cutinization are too 
and rot 
three 


ind die 
Iwo or cutting 


vere removed. Abnormally lone, 
rapidly erowing shoots, of the tvpe 


alled se 


ake eood 


water sprouts’’, usually do 


cutting material 


vy are too pithy and probably 
low in carbohydrate. On some trees 
the right material 


kind of cutting 


s hard to find. On most of them 


t is not very abundant. This may 
be a handicap in trying out several 
triables in experimental work 
The rooting and eallusing results 
three 
Tabli 


regulator 


for the seasons are summar 
1 according to growt} 


All treat 


nis were ic ‘called Quick 


ed 1h 


treatments 


N CONSTANT MIST 
51, 1952, 


Stuart Dunn and 

Ralph J. Townsend 
University of New Hampshire, 
Durhian 


IN GREENHOUSE BED 
1953 


Number 
rooted 


Number 


callused 


Percent 


rooted 


117 


dip’? method, in which the cut end 
was dipped momentarily in a 50 
percent ethyl alcohol solution of 
the pure compound. This was found 
to be better than soaking them in 
dilute solutions for longer 


more 
periods. An exception was p-thio- 
eresol, which was first dissolved in 
melted carbowax, 
The results of 29 
indicate that indolbutvrie acid at 
the 


to use, although a 


then in water. 


percent rooted 


0.1 percent strength is about 


best treatment 
slightly higher percentage of root- 
ing (31 percent) was obtained on 
with p 


Some 


relatively few cuttings 


chlorophenoxvacetic — acid. 
individual treatments with growth 
rooting as 


revulators produced 


high as o0 percent within small 


Data on eal 
pre 
sented also, but are probably not 


eroups of cuttings 


Jusine without rooting are 


of very great significance, except 
as somewhat of an indication of 
physiological activity. 

A marked 
rooting was observed, 1.e., pereent- 


clonal difference in 
ave of rooting in cuttines from in- 
dividual trees was quite different. 
old 


showed that this performance was 


Records kept on four trees 
airly consistent from year to vear 
(me tree, producing sap of high 
sugar content, had a low reeord of 
rooting. This tree was declining in 
vigor. Another tree, not quite so 
high in percentage of sap 


but high 


rooting percentage in cuttings 


sugar 


very vigorous, had a 
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final test 
closed chambers with high humid 
1951. 
previous records, that 


Results for a 
itv and fluorescent light in 
confirmed 
this is not as good a method as that 
of constant mist in open-air beds 
in a greenhouse. Higher light in- 
better than 
lower intensity. This was with two 
10-watt lamps per 
chamber compared to one lamp. 
Limited tests in 1953 with an out- 
door bed of cheap construction and 
with mist 
indicated that this method is very 
promising, These 
finer mist than any used hitherto. 
There that 


sawdust as a has 


tensity gave rooting 


fluorescent 


from oil-burner nozzles 


nozzles gave a 


was some. indication 


rooting medium 


possibilities 


of the 


each rooting 
about the 


of August, each lot of cuttings was 


close of 


At the 
period, usually middle 
examined and the rooted ones re 
tained for tests of various methods 
of prolonging their life and growth 
In different vears different methods 
were attempted transplantation to 
a forest nursery bed, potting and 
cold 

with 
dust, potting and storage in a cool 
All these attempts 
at carrving the rooted cuttings one 


outdoors in a frame 


storage 


covered with straw or saw- 


creenhouse, ete, 


step farther in their development 


were failures. In many instances 
they remained alive winter 
but failed to bud out the 


More work is planned on 


over 
next 
spring. 


this project with greater emphasis 


679 


on try ing to obtain further develop 
ment of the cuttings after rooting. 
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Ralph W. Hayes Retires as 
L. 8S. U. Director of Forestry 


Ralph W. Ilaves, director of the 
School of Forestry at Louisiana 
State University, Baton Rouge, has 
retired. 

A graduate of Col 
lege where he received the B.S.F 
degree in 1914, Mr. Haves was first 
emploved by a lumber company in 
Idaho, and then by the U.S. In 
dian Service as forester on various 
reservations in the West. For brief 


Iowa State 


periods he was logging engineer 
for firms in Oregon and British 
Columbia. 

Hav ing received the M.F. degree 
1924 
forestry for two 
Agricultural 


went to 


from Towa State College in 


he then taught 
vears at Colorado 
Colleve. Tle Louisiana 


Ratepnu W. Hayes 


State University as assistant pro 
fessor of Forestry in 1926, subse 
full 
and director of the school. 


quently becoming 


profe ssor 
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Views from Institute of Forest Genetics, 


Placerville, California 


Upper left Institute quarters. 


Upper right Tree 
oulte Tree os 


Lower left ! " ett mitorfa I hie ana ree oo rhit l fo yv ..) Vears, typical 
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BRIEFS OF FOREST TREE 
( 


NORTH AMERICA BY RE 


Forest Tree Improvement 
Research in California 


Forest tree breeding was. first 


in California late in the 19th 
Luther 


done 


century by Burbank, who 


succeeded ins crossing walnuts. In 
1907, E. 2B. Babcock 
study into the origin of an oak-like 
that it 


originated, not from hybridization 


undertook a 


walnut and demonstrated 
between a walnut and an oak as was 
but 
This analvtical study, systematical- 


in the light of Men 


delian principles, marks the begin- 


through mutation 


supposed, 
ly conducted 


eenetics 


in the 


ning of work in forest tree 
in the United States, 
world 

No further work done in 
California until 1925 when 
G. Eddy of Seattle founded the 
Eddy Tree Breeding Station at 
Placerville. Reorganized in) 1982 
as the Institute of Forest Geneties, 


if not 


Was 


James 


this station was donated to the peo 
United 1935, 
and it has since been operated by 
the t.. 3 


of the California Forest and Ranee 


ple of the States in 


Forest Service as a unit 


Experiment Station 


Accomplishments 


Aside from the works of Burbank 
md of Babcock. 
in’ California 
the Institute 


working exclusively in 


the main advances 


have been made by 


and. its eooperators 
Pinus. Tn 
cluding about 90 species this venus 
provides an enormous supply of ge 
netie diversity with which to work 
and thus offers verv favorable op 
portunities for synthetic breeding 
Outstanding among the Tnstitute’s 
earlv aeeomplishments (before 
1985) were the establishment. at 
Placerville of the Eddy Arboretum 
containing about 70 species of pine. 
the development of 
nursery technique, and the produc 


an. excellent 


tion of 9 hybrids, one of which out 
erows all pines native to the Sierra 


Notes 


IMPROVEMENT WORK IN 


HON OR ORGANIZATION 


Nevada 
clude 
1. Development of a highly e 


Later a ‘complishments In 
the following: 


fective technique for controlling 

pollination of pines under Sierra 

Nevada conditions 
» 


S lmiportant contributions — te 


tree breeding theory 

3. An analysis of the relation of 
seed size and seedling size to inher 
ent vigor in pines 

$1, A study of elevational varia 
tion In ponderosa pine 
». A comprehensive study of the 
chemistry of pine oleoresins which, 
amone other things, has shed lieht 
on the biosvstematic relationships 
of the species and has suggested a 
plausible hypothesis to account for 
differences between various species 
in resistance to certain destructive 
insects, 
6 Development of methods for 


inducing = polyploidy in pines 

through application of colchicine 
7. Production of about 60 addi 

F,’s, Fe’s, back 


hybrids 


tional hybrids 


crosses, and tri-species 
some of which have performed well 
in nursery and field tests at Placer 
ville end elsewhere. Two vellow 
pine hybrids have withstood forced 
and white 


attacks of insects one 


pine hybrid has resisted blister-rust 
infection In a test area over a per 


iod of 9 vears 


Current Research 
The 


work 


Institute’s experimental 
falls three fields: 
1) exploratory investigations, con- 


into main 
sisting of hvbridization and selee 
tion; (2) mass-production studies, 
dealing with the methodology and 
economies of laree-scale production 
of seed of promising hvbrids ; and 
3) facilitating investigations, in 
volving short-term studies in other 
fields 


taxonomy, morphology, ete 


hiochemist ry 
to aid 


the exploratory investigations and 


(pha siology, 


facilitate the practical application 


681 


of their results 
Earploratory Investigations 
The investigations in hybridization 
and selection are aimed directly at 
hnuprovement of the pines. For ex 
ample, production of a particular 
hybrid is attempted, and if the hy 
brid po 


tentialities are studied through per 


is obtained, its eeonomic 
formance tests in the nursery and 
in field plantings. In the course of 
such testing, or separately, various 
inoculation 


treatments with pa 


thogens, forced attacks by insects, 
ete.) may be applied by cooperating 
scientists 

The military maxim ‘‘time spent 
in reconnaissance Is never wasted”? 
applies as well in tree breeding as 
The 


feature of the Tnstitute’s program 


in Warfare most prominent 


is its pine-hybridization reconnais 
sance. This reconnaissance vields 
data on (1) the crossability of par 
») 


ticular species and of hybrids: 


the ease with which hwbrids and 


their progenies may he obtained: 
5 the 
and (4 


of the hvbrids 


inheritance of characters, 


the economic potentialities 


In this work, a cross is first at 
tempted on a small scale without 
aiming at a speecifie location or use 
select su 
An 
to avoid 


defective 


and without trvine to 


perior phenotypes as parents 


attempt is made, though, 
otherwise 
Usually, 


hags are placed on two or 


diseased or 
parents a few pollination 
three 
trees of one species, and a mixture 
of pollen from several] trees of the 
other species is used in makine the 
pollinations. Tf sound seeds are ob 
tained from the erossings, they are 
seed-tree and the 
tree tested 


kept separate by 
from each 
the 


from the same tree 


seeds 


are 
against wind-pollinated seeds 
The results of 
such a procedure indicate what in 
general mav be expected from other 
PTOSSINGS between the species 
Several hybrids obtained in this 
shown great 


both 
No. breeder, however, would 


reconnaissanee have 


superiority over one or par 


ents. 
he permanently satisfied with such 





err Stipe rlorits 
ev are usually made 
benefit of 


selection 


without the 


The reconnaissance merely estab 
lishes logical points of departure 
n breeding pines for particular lo 


The 


Is to develop improved forn s 


alities and purposes next 
step 
of the hybrids through genotypic 
the 


proper 


selection ot parental stocks 


within the proveniences 
necessarily 


For 


tunately, it may not be necessary to 


Such selection will 


prove rather time-consuming 
fruiting before 
henefits 
ready obtained. It mav be possible 


await its reaping 


practical from hvbrids al 


to gain substantial increases in 
profits through use of promising, 
Some of 


but unimproved, hvbrids 


the hvbrids are so outstanding in 
performance that the feasibility of 
producing them in abundance 
investigation 


Huhrids 


ot} er 


merits special 


Vass 


Unimproved 


P) aduction of 


hvbrids and 


produets of breeding can he used 


without thorough testing 


they 


safely 


provided are interplanted 


with the parental species native to 
the area on which thev are to he 
vrown. The economie feasibilitv of 
such a course, however, depends on 
in vield from the 


the f 


the total increase 


hvbrids in relation to cost oO 
seed-produetion earried forward at 
compound interest. Will 


1000-pollination-bag 


the seed 
from, Sav, a 


job produce an. inerease in vield 


iff mnt to par for the eost of the 


ed and also return a profit to the 


owner? Tt depends on vari 


forest 


quality rotation 


us Tactors site 


stumpage value, number of hv 
brids planted per acre, relative per 
hvbrids, number of 


formance of the 


seeds obtainabl per bag. and eost 
The 


Station is 


the seed immedi 


7 produ me 


; 


nate oneern of the with 


last 


two factors 


\lthouel 


mr those Th 


encouraging data 

already been 
btaimed for some hybrids, they are 
ntative of 


The 


rf deemed to he represc 


the aetual possibilities Sta 


tion therefore plans to conduct an 


nual mass-production tests of vari 
ous hvbrids 
The 


will terminate the 


nurserv phase of the work 


mass-produetion 


test but not the use of the hvbrids. 


vhich will be planted out in large 
These 


serve 


interplantings investiga 


will 


they wili vield data bearing 


tions thus several put 
poses 
on the feasibility of producing the 
hybrids for practical use and they 
will provide materials for large 
field tests that will supply data on 
both in 


valuable 


performance Moreover, 
seed 


that 


creased vields and 


\ il] be 


a hybrid proves successful 


obtained in the event 

Fac ilitating 
Studies which aid the breeding pro 
the Insti 
collaborating 


Investigations 
vram are conducted by 
staff 
agencies and scientists in coopera 
the Institute 
the Institute’s staff in 


pine oleoresin study to 


tute’s and bv 


tion with Current 
studies by 
elude the 
which reference has been made; a 
study of the distribution and varia 
tion of the ponderosa pine complex ; 
and experiments in vegetative re 
The first of these 


studies is being conducted with the 


production 


aid of a grant from the Rockefeller 
Foundation, and the second is sup- 
grant from Fred 
New York. An in 
the 


aspects of resistance to white pine 


ported by a 
Searls. Jr. of 
biochemical 


vestigation into 


blister rust is soon to be started 
The 


Tnsect 


Station’s Division of Forest 

Research is conducting 
studies to determine the nature of 
beetles 


The outeome of these studies, W hich 


resistance to various bark 


are now well advanced, will have 


hiehlh 


problems of breeding for resistance 


important bearings on. the 
ti TNSe¢ ts 
Research in various other scien 
tifie disciplines is needed to broad 
en the Station’s pine-improvement 
program and accelerate application 
Physiological 


investigations are 


results and 


0 tS 
hbioehemieal 
needed, particularly on the biology 
of reproduetion: and studies of the 


‘vtology, embrvogenyv, and taxon 


omv of numerous hvbrids await at 


‘ 


Tention 
KI 

Forest Genetieist, California 

Fare ef Ranae 


Ntatio 


RiIGhHTER 


Ear pe riment 
rheles 


and 


JOURNAL OF FORESTRY 
Forest Tree Breeding in 
Canada 


The chief aim of forest tree 
breeding in Canada is to serve the 
needs of artificial regeneration and 
to supply seed or plant materials 
that, 
are 


The 


closely 


from a genetic standpoint. 
best this 
tree activities are 


suited for purpose 
breeding 
forest tree 
1952, all 


Was 


with 
1939 to 


breeding 


linked 
planting. From 


forest tree work 
carried out in cooperation with the 
Subcommittee on i Tree 
the Com 


mittee on Forestry of the National 


orest 
Breeding of Association 


Research Council of Canada. In 
1952, the 


Forest ry 


Committee on 
the 
Branch, 


Northern 


Associate 


was disbanded and 
the 
Canada Department of 
Affairs National Resources, 
assumed the responsibility for the 
the Subcommittee 
which reorganized the 
name of Committee on Forest Tree 


director of Forestry 


and 


activities of 
was under 
Breeding 

Work in British 
‘arried out by W. A. Porter and 
A. lL. Orr-Ewing. Mr. Porter is 
emploved by the Canada Depart 
Agriculture in Vietoria, 
‘and is selecting western white 


Columbia is 


ment of 
B. ¢ 
pine for resistance to blister rust 
trees in the 


Seemingly resistant 


more accessible coast forest are lo 
cated in areas with heavy infection 
and scions from these are grafted 
on seedling stock imported) from 
Montana. The grafts are being test 
Ribes, 
favourable to 
Materials from 
Wisconsin and 
Washineton, as 
Canada, are 
included Lately, 
materials from the interior of Bri 


ed in a disease garden with 
that is 
natural infection. 

Dr. A. J. 
R. T. 


well as 


in a climate 
Riker in 
Bingham in 
from eastern 
in these tests 
tish Columbia are also being tested 
Work with selection of Douglas-fir 
Rhah- 


bein F 


for possible resistance to 
docline pse udotsuqae is 

started. Mr. 
ploved by the B. C. Forest Service 


and is studving flowering and fruit 


Orr-Ewing is em 


ing of Douglas-fir as a basis for 
establishing seed orchards 
Work in 


coneerned with the production of 


Saskatchewan is chiefly 
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superior tree and shrub materials 


for shelterbelts 


Dr. W. 


Station, 


windbreaks 
the 


and 
korest 
Ilead, 


operated by the Canada De 


Cram at 
Nursery Indian 
Sask., 
partment of Agriculture, is work 
ing with Caragana, spruce, Scotch 
pine, and poplars. In Caragan, 
studies are under way in vegetative 
propagation, selfing and cross 
compatibility within the species (. 
arborescens. Variation in rooting 
capacity of stem cuttings has been 
observed between clones and after 
application of bottom heat, fungi 
cides and growth hormones, as well 
date of 
compatibility 


bilits 


as with collection. Self 


and cross-compatl 
appear To be governed by 
incompatibility genes in agreement 
with the oppositional theory. In 
Scotch pine, the work thus far has 


heen confined to nursery observa 
tions of one-parent progenies. The 
parent trees have been raised from 
seeds of different geographic origin 
and are grown at Indian Head. In 
Colo 


rado spruce after cold water pre- 


spruce, seed germination of 
stratification 
Seed 


treatment and are 


being compared. treatments 
with various fungicides, to control 
damping-off, are under way. In 
peplars, rooting capacity from stem 
cuttings and general adaption to 
prairie conditions of various cotton 
wood Russian poplar seedlings 
are being evaluated, using the clone 
Northwest poplar as a standard of 
comparison 

The 


Department of 


Braneh, Canada 
Northern Affairs 
and National Resources, is carrying 
out forest tree breeding at the Peta 


Forest r\ 


wawa Forest 
Chalk 


I re st 


Experiment Station, 
and the Acadia 
Experiment Station, near 
tredericton, N. B. Mr. M. J. Holst 
is in charge of tree breeding at the 
Work is under 


way mainly with spruce and hard 


River, Ont., 


Petawawa Station 
pines. Provenance tests have been 
started with the three native spruce 
species and with Norway spruce 
In white spruce and Norway spruce 
some strain test plantations have 
Heimburger 


in the late thirties and early forties 


been established by $+ 


These are being followed by vrowth 


measurements and other observa 


tions, and ha recently been sup 
plemented with much new material 
Natural 
black 


inder 


and artificial hybrids of 


spruce with red spruce are 


observation Contact has 
been made with Canadian Pulp and 
Paper Association for the selection 
of superior phenotypes and cooper 
ation in provenance tests with white 
the 


companies within the Great Lakes 


spruce on limits of member 


St. Lawrence Forest Reeion }3\ 


means of such tests it 
the 


natural 


provenance 


is hoped to gain insight into 


venetic composition of 


stands, especially in’ respect to 


clinal variation in response to cli 
soil conditions and in 


Inmate and 


terms of vield., including wood 


density. In Norway spruce, adap- 
tation to climate and resistance to 
the white pine weevil are under 
Hara 


types, apparently 


Investigation and slender 
highly resistant 
to the weevil, have been found and 
Artificial 
self-pollinations — in 


are being 


propagated. 
hybrids and 
white and Norway spruce have been 
produced to determine the breeding 
Seeds of 33 


rrovenances of white spruce, mostly 


value of single trees. 


from Ontario and Quebee, of 14 
provenances of red spruce ranging 
i origin from North 
Quebee and of 11 
spruce collected from the 


Carolina to 
provenances of 
Norway 
hest known stands in Europe have 


heen assembled Qne-parent pro 


venies of 46 extremely broad and 
Slender types of white spruce are 
the 


form in re 


under observation, to study 


nheritance of growth 


lation to \ ield. 


In hard pines, tests 
are under way with 18 provenances 
of red pine and seeds of various 

being 


jack pine provenances are 


assembled for similar tests 


analysis of 


natural populations 


follows the same principles as in 
spruce One -parent progenies of 
trial 


single 


both pine species are under 


the breeding value of 
further 
by means of artificial hybridization 


(rood 


and 


being determined 


trees 1S 
and selfing. results with in 
red 
have been obtained after the 


duction of flowering in young 


pine 


application of ammonium nitrate 


and after partial girdling near the 


eround. Resistance to the Euro- 


an pine shoot moth is one of the 
alms of red pine breeding and this 
issought by means of hybridization 
with related species. This project 
is being carried out in cooperation 
with C@. Heimburger 


methods of 


Satisfactory 
greenhouse grafting 
and outside grafting of spruce and 
hard pines have been worked out 
Lately, fall 
tempted, to ake scion collection 
Pro 


suitable for 


vrafting has been at 


coincide with seed collection 
duction of rootstocks 
abun 
has been successful 
Limited 
work with white pine, Douglas-fir, 
larch, 
way. 

At the Acadia Station Mr. HE. G 
Mae Gillivray is initiating work in 
New 


superior stands and-individuals of 


the induction of early and 


dant flowering 
in spruce and hard pines 
also under 


and poplars iS 


Brunswick A search for 


spruce and balsam fir has begun, 
as well as the assembling of materi 
als for provenance tests Cotvledon 
numbers in seedlings of balsam fir 
and spruce are higher in southern 
provenances than in northern. As 
a rule, red spruce seedlings have 
more cotyledons than black spruce 
from the same general locality. A 
balsam fir that apparently is resis 
tant to the 
found 
The 


Lands 


spruce budworm has 


been 


Ontario Department of 


and Forests is eonductine 
provenance 


red 


and 


tests with white pine, 


pine, jack pine, Seoteh pine 


the di 
Carmichael at the 


Corsican pine under 
rection of A. J. 
Provincial seed extraction plant in 
Angus, Ont. Usually, about a dozen 
included in’ each 
test, covering the entire Province 
The the % 


hain seed 


provenalces are 


with 
where 


tests tied in 


are 
climatic regions 
collection and reforestation are of 
Importance Forest tree breeding 
is being carried out at the Southern 
Research Station, Maple, Ont.. un 
der the direction of Dr. C. Heim 

Work pine, 
poplars and hard pines is 
part, 
ported by grants from the Research 


burger with white 


espen 
under and is, in 


Wa) sup 


Council of Ontario. In white pine, 
the aim is to select and produce 
strains 


high degree of 


blister 


having a 


resistance to rust and a 





i 


The | 


oncerned 


valuation 


teria 
roinie 
nal 
iil 
prod 
rail 
re 


ane evaluation 


lath 


(nit 


thousand plants 


| 
atl 


res 


of hybridization is being « 


expl 


mur 
! 


\ll 


n 


DOSS 


established stock im the 


mop 
fron 
onto 
has 


Dvr ene 


Is 


sin order to introduce 


‘ 


ul 
ti 
i @ 
tec 


ling 


W 


form © 


promising 


132 


ed sp 


iis manner with a total o 


ODS 


where it hi 


materials 


out 


promising 


eri 
thon of superior strains 


Ports 


essful 


mine 


LCs ana ut lize STE 


Ose 
whit 


ulat 


4g 


ibole 


lant: 


‘| WwW 


1048 


pop tlations have 


~ Trom se 


to obtain seeds \ 


myers wine satis 


rate and vrowth 


Is 


rreeding program 
with the testing 


of 


mains 
propagation 
pl le otta 
with white 


of other 


and 
native white 
deals also 
er regions and 
valuable 
the 
Th 
heen 


of 
test 


<ties from these te 


thus far have 
the collection 
ana 
The 


has 


toward 
materials then 
acquisition 
chietls 


(rratting 


heen 
Is 


f vrafts 


retative 


propagation 
Thus 


and 


in Ve 
materials 
A hite 


lones of prune 


cles have been assembled 
f S.0255 
pop 


have 


rafts Seedling 


f 24 provenances 
in 11 test plantations, 
central 


198 


» southern and 
ina COMPPPrISINY about 


A small number 


been raised as 


Hotis obt 


ained in local 


is not been possible 
limited amount 
lone with 
and 


of 


iduals of native 
the 


rossabilittes hetween 


s, with aim 
essl ul Crosses 

the 
flower 


this 


Some of 
winning to 


utilized for 


asing degree 


prune aterials are being 


ith blister rust ever 


rrent bushes are 


bravuase to strpply 


rust To bricwe dl 


rratting was fir 


was further 


and T9950. and 


te rratt white pine 


nhiurser 


‘ 
i 


seedling 


low 
vere 


lu 


lueti 


favoured 


thre 


Epp 


site 


The 
nN , it fle 


hy o tect 


vers 


" 
roy 


1nd 


to induce 


ne boxes, designed 


Markadale 


early flowering in dwarf fruit trees 


by I 
Lucas of (dint 
The propagation of the most prom 
the 
orchards 
1953, 


testine for resistance to blister rust 


isine materials for establish- 


ment of seed has been 


started in after intensive 
An exchange of 
materials Dr. A. J 
Riker of Wisconsin, R. 'T. Bingham 
of Washineton W. A. Porter 


of British Columbia is 


Ih previous Vvears 


} 


breeding with 


and 
in progress 
The breeding for resistance to blis 
ter rust is being coordinated and 
kept up-to-date by the Blister Rust 


the U 


receives and 


Control organization of Ss 


Korest Service which 


distributes reports from workers 


with blister rust in U.S. and Can 
ada 


production 0 


aspen poplars the aim is the 


f strains with rapid 


vrowth, resistance to several im 
portant diseases and capability of 
vrowing in forest) plantations in 


southern Ontario, and easy propa 
vability from stem cuttings. This is 
being achieved through hybridiza 
tion of various aspen species with 
A large collection of 
silver poplars has been assembled, 
the Medi 
and of planted 
other of 
North America 


native 


silver poplar 


from native habitats in 


terranean region 


materials from parts 


Europe and in 


Collections of and exotic 
aspen Spee ICS have also been asseli 


bled 


betwee 


and numerous made 


Crosses 
‘nn osilver poplar and aspens, 
and between different aspen species 
rooting 


Silver poplars with rood 


stem cuttines have 
of 


rood wrowth form and growth rate 


Ipacity. from 


heen 


found, and = others vers 


\spen materials that do very well 
n southern Ontario have also been 
issembled and produced by hybrid 
ization. Aspen breeding is at pres 
ent subdivided into three phases 
1) mass production of the most 
Promise To 
the of 


wood using industries for plant 


hybrids from seed, 


satisfy erowing demands 


th 


‘+k and our requirements for 


different 


ne sto 


‘ 7 


est) plantations under 


tions, » breeding of early 


one 


‘ks for eraftine. to 


arly flowering in promising 
ro | 


materials 1. He pro 
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duction of tools for future 


better 


breeding work and (3) continua 
ot the 


incorporating rooting capacity and 


tion long-term project of 


other desirable characters of silver 
poplar into aspen hybrids, based on 
experience gained from phase (1 

of both 


aspen species have been found in 


Precocious types native 


southern Ontario and are being 


used in phase (2 

In hard pines the problem was at 
first to increase seed production in 
of 
thinning and partial gird 


young plantations red pine 
ITeavy 
given 


this 


ling have very promising 


results in respect. In recent 
vears, cooperation has been initi 
ated Mr. Holst of the Peta- 
wawa station in breeding for 
to the 
within 


it 


with 


resistance European pine 
the 


probably 


moth, Lariciones 
As be 


or impossible to achieve 


shoot 


section will 


difficult 


this through selection within red 


pine or Scotch pine alone, inter 


specific hv bridization offers more 


promise, A collection of breeding 


is being assembled and 


niaterials 
some crosses made within this group 
every vear. Rootstocks suitable for 


the induction of early and abun 


dant flowering are available 


Mr. J. A. C 


studies 


Grant is undertak 


photoperiodic re 
sponse of aspen poplars and hard 
rf Toronto. 


Research 


ing on 
pines at the University « 
the 
These studies 
the at 
Maple, Ontario, and have a direct 
the of 


these species from 


with support from 


Council of Ontario. 


are integrated with work 


bearing on breeding 
of 


latitudes with photoperiods differ 


use 


materials 


ing appreciably from those obtain 


ing at Maple. 


Dr. A. W 
at the Central Experimental Farm 
in Ottawa, Ont., and at the Domin 
Station, 


S. Hunter is workine 


Experimental 
I,’ Assomption, Quebec, in breeding 
to the Dutch 
h \ brid 


americana 


ion 


resistance elm 


( me 


for 
between 


disease 


] Jius 


pumila and ‘il 
has been produced and experiments 
in Vegetative propagation of elm 


are under way. It has been possible 


to produce a tetraploid U. pumila 


by colehicine treatment of eernil 





14 


SEPTEMBER 


nating seeds. Sterile Ribes result 


between blister 


black 
currants have been produced, for 


ne Troma 


Cross 


rust susceptible and red 
possible use in field testing of white 
pine 


Dr. KR. J 


evtogenetic studies in Caragana at 


Moore is carrying out 


the Central Experimental Farm im 


Ottawa, to provide basic informa 
the work of Dr 
Head, Sask. Dr. 1 
Chouinard started last vear to give 
the 


of Forestry, Laval Univer 


tion for Cram 


at) Indian 
lectures in forest genetics at 
School 
sity, the first of this kind in Canada 
this 
planned of the variation in black 


During summer a survey Is 


spruee and red spruce in Quebec, 


as well as in jack pine 
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The Committee on Southern 
Forest Tree Improvement 
9 and 10, 1951, at a 
J. Herbert Stone, 
about 70 for 


esters and others interested in tree 


On January 
meeting called by 
Regional Forester, 
improvement gathered in Atlanta, 


Ceorvia. This South-wide meeting 


helped erystallize a growing feeling 


that southern forestry was over 


looking prospects tor inestimabl 


advances by giving only passing 


the 
need for a 


attention to principles ot 


The 


nent organization to 


veneties perma 


vuide and 
develop thinking and understand 
tree improvement was ree 


Haig and C. A 


directors of — the 


ing of 
ognized. lL. T 
Connaughton, 
Southeastern and Southern Forest 
Experiment Stations, respectively, 
were called on to appoint a Com 
Southern Tree 


Improvement, to promote interest 


mittee on Forest 


and activity in this field. 
As originally appointed the Com 


mittee included : 


U.S. Fo 
Experiment Stations 
Region & Office 

Strate 


rest Service 


Forest Services 
Pulp Companies 

Pennessee Vallev Authorit 
Jureau of Plant Industry 


Forestry Schools 


the Committee 


Southeastern 


After 
reduced the 


two yvears 
Forest 
Experiment Station representatives 
the 
number of school representatives TO 
added 
tives from the lumber industry. In 
1953 it added a 
The Committee at 


present has fifteen members repre 


from two to one, increased 


three, and two representa 


December forest 
entomologist. 
interests 


wide range of 


in ten states from Texas to North 


senting a 


Carolina. 
The 


organized and has no funds of its 


Committee is not formally 


own or means for collecting anc 


disbursing — funds. However, — it 


has associated itself formally with 
the Forest Genetics Research Foun 
the 


eral Non-profit Corporation Law of 


dation, organized under Gen 


member 
Tree 


been 


California, and has one 


on its Board of Directors. 


improvement activity has 


further integrated by this associa 
tion. 
The 


Committee are defined.as follows: 


guiding purposes of the 
1. To advise and assist those in 

terested in the improvement 
trees in 


of southern forest 


arranging and conducting re 


OS.) 


search and development pro 
eras 

To provide a clearing house 
for information on forest tree 
lnprovement. 

To provide for or assist in 
the 
program of 


coordination in econduet 


of a Southwide 


tree improvement — research 
and development 
the 


advancement of knowledve of 


To foster and eneourage 
southern tree genetics 

Compilation of information and 

instructional been a 


material has 


major activity. Nine publications 


have already been — prepared 
through Committee cooperation and 
the U.S. Forest Service, 
the Southern or South 
Forest Sta 


tions, or T.VLA. 


issuing agency, Committee reports 


issued by 
Region &, 
eastern Experiment 


Regardless of the 


are numbered consecutively and all 
titles listed in 
SUCEeSSIVe publication, 


previous are each 

A newsletter on current develop 
ments is distributed to a mailing 
list of about 400 interested persons 
Successive issues of the newsletter 
have been prepared by Committee 
members or others associated with 
the Forest Service, T.VLA.,, 
N.C. State College and the Univer 
sity of Florida. Keith 
the Southeastern Forest 


Texas 


Dorman of 
experi 
ment Station will prepare the next 
newsletter, to appear in the fall of 
1954. 

The 
provement 


tree im 
the 195] 


South-wide meeting encouraged the 


keen interest in 


shown at 
Committee to second 
South-wide meeting in Atlanta on 
1953. The 


included current developments and 


Sponsor a 


January 6-7, program 
progress In tree improvement and 
recent advances in’ technique and 
application. 
made for a third South-wide meet 
ing to be held in New Orleans in 
early January, 1954. D. A. Ander 
son of the Texas Forest Service is 


Plans are now being 


in charge of program and Director 
Philip A. Briegleb of the Southern 
Forest Experiment Station in 
charge of local arrangements 

The Committee has been effective 
in helping to initiate tree improve 
ment research and in the applica 
tion of tree Improvement practices 





| 
al Prtipol 


ishment has been 
the establishment of the Southwide 
Pine 
direction of a Subeommittee headed 
by Philip ¢ Wakeley of the 
Korest Experiment Sta 


The 66 test plantations of the 


Seed Source Study under the 


Southern 
tion 
study include longleaf pine seed 
from 14 distinet geographic sources, 


loblolly 


and shortleat 


Slash pine from 6 


SOULrECRS, 


pine from 15 sourees, 


from 15 Located in 


SOUPCAS 


tes, from Pennsvivania and 
Mlorida and 
Oklahoma, the 
10-acre 


contain 


Jersey south to 


west to Texas and 
plantations include 1,844 1 
that by 1954-55 


?93 OOO trees 


will 


plots 
about The study is 


supported in part by a grant to 


the Committee from the Forest 


Gienetics Research Foundation 

In 1951, Carl Ostrom, Chairman 
of the 
Director (. C. Murrav” of 
Agricultural 
that a 


Committee, proposed to 
the 
(ieorgia Experiment 


Station regional project, 


supported hy Bankhead Jones 
Tithe OB 
the South. OA 


ern Regional 


funds, be established in 
projeet, S-28 South 
Forest Tree 

been ap 
States 


Project 


linpy sreoment, has now 


Six southern and 


pre ed 


1 


the | S. Forest Service are repre 
ented on the Technical Committee 
\labama 


mitted 


have sub 


the 


(reorg.la 


and 


stuclies tinder revional 


prowpaet 


Kiforts of the Committee have 


ontributed materially toward the 
ent trend among state forestry 
in the South to identify 


the source of seed used in nursery 


the 


plantine stock on the basis of seed 


plantine and to distribute 


soluree 


part of the Com 
helped effect the appoint 
f an Associate Editor for 
Artificial Re 
Journal of For 


ton oon the 


Cienetics and 
ation on the 
staff and establish a Commit 

yon Forest Tree Improvement in 
the Division of Silviculture of the 
Society of 
Tree 


now bene 


American Foresters 
researeh is 


the South 


Improvement 
conducted in 
hy the two I S. Forest Service eX 
stations; by several stat 
notably the 


and the 


periment 
Texas Forest 
For 


number 


ALehneles, 


Service Mississippi 


Bay 
ry al 


OTPDTLISSTON 


estry ( 


the T.V.A 


accredited 


private Companies ; by 
the 
The Committee 


and by several of 

schools of forestry 

has assisted in this development by 

stimulating interest, preparing 

euideline materials, assembling in- 

formation, and providing avenues 
for an interchange of ideas. 

CLEMENS M. KAurMAN 

Chairman, Committee on 

Nouthern Forest Tree Iimprove ment, 


Florida, 


Gainesville. 


Una ersily of 


Forest Genetics Research 
Foundation 


Genetics Research 


The 


Foundation was instituted in 1951 


Korest 


by a small group of men impressed 


with the possibility of increasing 


timber production by application of 


the principles of genetics to forest 
Their 
and generosity resulted in the legal 
establishment of the Foundation as 


tree Improvement interest 


a non-profit corporation with its 
five original sponsors as officers, all 
of whom are still serving as direc- 
tors: James G. Eddy, Pacific North- 
west lumberman and founder of 
the Eddy Tree Breeding Institute 
which later became the Institute of 
Dr. Ernest B. 


Babeovk, emeritus professor of ge- 


Forest Geneties: 


netics, University of California; 
Robert IL. Dart. California 
ager, Simonsand French Company ; 
(. M. Goethe, 
Hist, California; 
Dr. Howard E. MeMinn, professor 
Mills College, Oakland, 
California The 
has a board of 30 directors from all 


Man 


farmer-philanthro- 
Sacramento, and 
of botany, 
Foundation now 
parts of the country, consisting of 
scientists, conservationists, bankers, 
ind representatives of the lumber 
and pulp and paper industries. 
The ob- 


jective is to serve as a stimulus to 


Foundation’s general 


research and education in forest 
tree improvement, particularly in 
More 


make 


its more technical aspects. 


specifically, it proposes to 


erants-in-aid where needed, to 


qualified institutions and = individ- 


uals for research projects in forest 


tree improvement. It has no in- 


tention of establishing new labora 


t other research facilities, 


ores or 


preferring to work cooperatively 
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With universities and other insti 


tutions having competent personnel 
The Foun 


dation can also stimulate research 


and adequate facilities. 


by sponsoring conferences and 
seminars on topics of special in- 
terest to technical workers through- 
the 


and assisting in the development ot 


out country; by encouraging 


interregional and international 


projects where common interests 
exist; and by assisting in develop 
ment of special media for publica 
tion of research results. In the field 
of education the Foundation’s first 
activity will be to grant doctoral 
and fellowships to 


carefully selected men, to help meet 


post-doctoral 


the impending need for a greater 
number of workers thoroughly 
trained in the plant sciences funda 
mental to forest tree improvement 

Funds for all of these activities 
will be secured by voluntary con 
Thus far contributions 


received 


tributions. 


have been from wood- 
using industries, interested individ 
uals and other foundations. 

Before considering the Founda 
tion’s plans in more detail it will 
be well to make clear the definitions 
for several terms and the relation 
ships among them. In_ this 
the forest 
iuprovement is defined as that part 
with the 
production of better forest trees 


dis 


CUSSION term tree 


of silviculture dealing 
It includes a wide range of prac 
tices, among the simpler of which 
are such undertakings as selection 
of the best trees in a stand to serve 
as seed trees for natural regenera- 
tion. Forest tree improvement also 
includes the complex undertaking 
venerally termed forest tree breed 
ing, the study and practice of for 
est tree improvement by artificial 
production of new tree forms de 
veloped to meet the requirements of 
special uses and particular environ- 
ments. Finally, the successful prae- 
tice of forest tree breeding depends 
directly upon the science of forest 
genetics, the special application of 
the laws of genetics to the breeding 
of improved forest trees 

To accomplish its purpose, and 
despite the narrower connotation 
of its name, the 
Foundation 


Forest Genetics 


Research proposes to 


support research projects in any 
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part of the field of forest tree im- 
provement, with first priority given 
to studies in forest tree breeding 
and forest genetics. Operating in 
field the Foundation 
must, of necessity, establish policies 


so broad a 


which will serve as guide lines in 
selection of projects for support. 
Obviously, the first of these policies 
is that a clear showing of need for 
A basis 
of selection bevond this point ean be 


assistance is necessary. 
found only in the stage of develop- 
ment of forest tree improvement at 
the time decisions must be made. 

At the present forest 
improvement work, as yet mostly 


time tree 
in the research stage, is under way 
the commercial 
the United States, by 
public and 


in most of forest 
regions of 
numerous private in- 
stitutions. As the studies in each 
and 


diversity they tend to form a pro- 


region increase in number 
gram similar in pattern to that in 
each of the This 


similarity in regional plans, which 


other regions. 
is natural and logical, is so marked 
as to permit the formulation of a 
generalized regional program of 
improvement, upon 
which a majority of the technical 


workers 


forest tree 


coneerned would 


agree, 
with differences in 
terminology and emphasis upon the 
The 


to outline 


allowance for 


program’s parts attempt 
such a pro 
way original; it is 


merely a bringing together of the 


made here 


eram is In no 


ideas of numerous technical work 
given in 


ers as publications and 
informal discussions. The ten items 
in the 


logical 


program are offered as a 


but not a chronological 
series Greatest proeress would he 
them 


undertaken simultaneously 


made if a number of were 


A Generalized Regional Program 
of Forest Tree Improvement 


1. Agreement among foresters on 


specifications of tree superiority 
for each commercial species. 
2. Selection and 


superior seed trees where natural 


protection of 


regeneration is desired. 
3. Seleetion and 
stands containing high proportions 


reservation of 


of superior trees for seed produe- 
tion. To best results this 


secure 


should include roguing out of. all 
inferior trees in the stand. 

$. Seed source and racial studies 
to identif's best seed sources and 
races for planting in specific local 
ities and for breeding stock. 

5. Selection of superior trees and 
those possessing special characters 
of value, even if generally inferior, 
for breeding stock. 

6. Seed progeny and clonal tests 
of trees selected for breeding stock, 
to determine if their superior char 
acters are hereditary or are the 
effect of environment. 

7. Breeding, to produce new 
forms superior for use in certain 
environments or for special uses, 
by inter- and intra-specific crosses. 

&, Development of a system of 
seed certification, for protection of 
both seller and buyer of superior 
seed. 

9. Development of methods for 
establishment and operation of seed 
orchards or other 
mass production of superior seeds, 


procedures for 


in order that seed supplies of su- 


perior forms will be regularly 
available at a reasonable cost. 

10. Prosecution of various special 
studies in physiology, eytology and 
venetics to provide knowledge 
needed in the preceding steps 

The last this 
necds fuller explanation. A 
ber of studies in the field of phy 


siology,. evtology and venetics have 


item in program 


nui 


heen proposed by technical workers 
in forest tree improvement because 
the 
need for information to be seeured 


their experience shows them 


only by investigations of this kind 
The 
things as vegetative propagation, 
variability, 


proposals pertain to such 


flowering, genetic 


and other subjects of a 


similar nature. Their results would 


crowth 


he put to immediate practical use 
in forest tree improvement. They 
are all of a highly specialized na 
ture, knowledge of 
special disciplines to a degree not 


demanding 


usually possessed by foresters. In 
another sense they are general in 
nature in that 
information applicable to all gen- 
era and species of forest trees, to be 


they seek basic 


applied locally in solution of local 
problems. 


68% 


With the development of regional 
programs, at least generally similar 
to that given here, drawing of the 
Foundation’s guide lines for’ st 
lection of research projects to sup 
port becomes easier. In view of its 
nation-wide interest it would sup 
port projects Ineluded under Item 
10 in the generalized regional plan, 
since the results of these projects 
should be widely applicable. By 
reason of its special interest in the 
more technical phases of forest tree 
high 


Ilowever. 


improvement it would) give 
priority to Items 1 to 4 
projects under other items miht 
! 


ne supported where necessary to 


maintain a balanced program = in 
one of the forest regions. 

The general pro 
evram is implemented through its 
board of 


committee of the hoard, an exeen 


Foundation’s 


directors, an executive 
tive vice president and four region 
al vice presidents, each selected for 
his special knowledge of part of 
the country. Another important 
part of the Foundation’s 
ization is a 


organ 
technical committee 
composed of four board members 
recognized as leaders in their re 
spective fields of plant science. This 
committee will be responsible to 
the board of directors for making 


research and educational grants 


The way in which the Founda 
tion’s policies work out in appliea 
the 
research e@rants thus far made. Tn 
accordance the 
donor to the Foundation, a erant 
was made to the Institute of Forest 
Genetics at Placerville, California 


tion is exemplified by two 


with wishes of a 


study of ponderosa 
related 
(primarily those with which pon 
pine 
The project pertains to a group of 


racial 
and 


for a 


pine closely species 


derosa readily hybridizes 
pine species of high value in eleven 
western states and clearly fits into 
a regional program of tree im 
provement for the Far West 

The second grant made by the 
Foundation was to assist the South 
Pine Seed Study, 
sponsored by the Committee on 
Southern Forest Tree 
ment, in a well planned and con 
nature 
forest 


wide Source 


Tmprove 


regional in 
and of undoubted 


ducted study. 
value to 





nt over a wide area 
Projects such as these are clearly 


the field of 


interest mm that constitute 


vithin Foundation’s 
they 
devel 


logical steps mn 


the orderly 
opment of forest tree improvement 


the 


rite a States 


knowledge ta several regions 


,f thy | 
\W YoROFI 
pene side ye. 


Gaonetics Research 
ion, Berkeley. Cah 


STEPHEN N 


BK arceutive 


rie? 


The Institute of Paper 
Chemistry 
ol program of the In 
Ap 


broad 


Paper Chemistry 
Wis 


Initiating 


was recently 
investigation in 
renetics and breeding 
Dr. Philip N 
Institute staff to he responsible for 
Work 
been car 
Beloit 


] 


Joranson joined the 


ihirection of this program 
eviouslsy 
leave fron 


ontinued and in 
This in 


an investigation of the 


Institute 


} 
Dos 


utility. of polyploid heredity 
ieans of lenethenine 


me thy owt 


1! 
Bal Isbell Wl 


ment this first 


~ ipod 
I) stitute iw eonten 
speeles 


lon to other 


rinnin both fun 


and = breedine 
“] on probl HIS 


ike States re 


PEED Pray 
Coon 
OVS other proper S 


bre 


1 eoordinatine 


other tre 


Froups aveneres con 


erned dist Insects 


ISOS 
and forest management. Tt is dk 
sivned with the aim of vainine 


the 


species wl ich ire 


} 


sight into venetie hbehavi 


mportant 


ot pulpwood and to produee 
proved growing stoc] 


produ tion 


k for pulpwood 


Forest Tree Improvement 
Work in the Lake States 


Forest tree improvement work in 
the Lake States in a sense began be 
fore 1900 when tests of the adapta 
bility of several exotie tree species 
included some of the 


were among 


early forest plantings. Ilowever, 
planned experiments to determine 


the 


Variation 
spe les did 


when Carlos G 


tree 
begin until 192s, 
Bates of the Lake 
Station 


within a forest 


not 


States Forest Experiment 


hbevan i studs of red pine seed 


sources. This was followed during 
the ensuing 25 vears by other forest 
tree improvement research at the 


the 


ana forest 


Station, state universities and 


industries 


elheann. 
improvement is of 


Forest tree 


special interest in this region be 
large acreage of 
the total 


forest. » 


the 
half 


lor 


eause of ] 
area 
only the 


"9 to 12 million acres in 


land (nearly 


suitable 2 
presence of 
the demands 
elimate (hot 


rather short 


need of planting, (3 

a relatively harsh 
stunmers, cold winters, 
and low 


| the 


portant 


Seasons, fairly 


CTOW ing 


precipitation numerous 


insect enemies of tree 


SPeeLES. and Gr SPrLOUS diseases, 


! 
such as the white pine blister rust, 


vhich limit the ertain 


crowing of 


What Has Been Done 


Two ir neral tv pes of forest tree 


Improvement work have been con 


seed 


Lake 


and 


dueted in the States 


tree breeding 


brief 


souree studies 


projects In very terms the 
status of this work is as follows 
Studies In 1928, 


Need Source 


only 5 vears after its establishment, 
the Lake States Forest Experiment 
Station began a study of red pine 
seed sources. This was followed by 
work on other species by a number 
“agencies as follows 1 


Lake 


koosa-Edwards 


red pine 
170 sourees, 
and the Ne 


Company! ; 


StNMOSTM) . SOMME 


Station 


Paper 


States 


Experime 
neluded 
Forest 

April 


” 
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(P 
Lake States Sta 


tion and University of Michigan; 


2) Scotch sylvestris), 


pine 
some 40 


SOUTCeS, 


(3) jack pine (2. bunksiana), some 
100 sources, University of Minne- 
sota, Lake States Station, Nekoosa- 
Edwards Paper Company, and with 
cooperative assistance of State Con- 
Departments of Minne 
and Michigan; 
Forest Service, North Central 
Burnett Marinette 
Counties, Wisconsin; Mosinee Pulp 
Paper Company, and the Uni- 
of Michigan; (4 


servation 
sota, Wisconsin, 
U.S. 
Region: and 
and 
versity ponderosa 
pine (P 


Lake States Station, and Universi 


SOTLPCeS, 


ponderosa). 1] 


Norway spruce 
Lake 


spruce 


tv of Michigan; (5 
Picea 


States 


abies . 18 SOLTCES, 


Station, 6 blue 


sources, Univer- 


P pungens), 14 
sity of Minnesota; (7) white spruce 
P. glauca), 6 sources, Lake States 
Station; (8 


decidua , 1] 


Station: and (9 


European larch (Larir 
States 
(Frar- 


SOUTEEeS, 


sources, Lake 
green ash 
tus pe nnsyulvanica . oo 
Lake States Station. 
These 


tensity, 


scope, in 


they 


studies vary in 
the 


been under way, but they have al 


and time have 


ready demonstrated racial varia 
tion in red pine, Scotch pine, jack 
pine, ponderosa pine, white spruce, 
Norway spruce, and green ash. As 
they develop and are supplemented 
by other research these studies will 
continue to vield results of increas 
ing value. 

Tree Breeding Probably the 
first planned forest tree breeding 
un 
the 
Peninsula the 


Lake States Station, to eross-polli 


activity in the region was an 
successful attempt in 1928, af 
Upper branch of 

maples 
1935 the 


began a 


nate between bird’s-eve 


Acer 


University of 


saccharum In 
Wisconsin 
project on breeding forest trees for 
disease This been 


followed by work on several species 


resistance has 
by a number of agencies as follows: 
1) blister rust resistanee of white 
pine (Pinus 200 
selections, University of Wisconsin ; 
2 hardy 
than 


strohus some 


poplars 
100 se 


fast vrowing, 


Populus spp) more 
leetions and hwbrids, University of 
Wisconsin. Take States Station, 
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Michigan 


Institute of Pa 


University of Minnesota, 


State Colles Sand 


per Chemistry; (38) developing 


between jack pine and 


Pinus 


hybrids, Nekoosa-Edwards 


hybrids 


lodgepole pine contorta 
several 
Paper Company, and University of 


Wisconsin ; 
hybrids developed by the Institute 


and field-testing similar 


of Forest Genetics, 5 hybrids, Leake 


States Station; (4) testing hybrids 


between eastern white 


pine r 


/ 7 
STRrODUS and western 


, 
/ mount 


Institute ot 


white pine 


wold 


developed at the 


Forest Genetics. 


hvbrids, Lake States Station: 


selection by progeny tests of 


perior trees of native and intro 


larches, firs, 


DOO 


duced pines, spruces, 


and aspens, more than selec 


tions, University of Wisconsin: (6 
testing methods of vegetative prop 
agation and inducing precocious 
flower ine, University of Wisconsin : 
Ulinus pumila, 


7) findine elms 


/ ja ponred, ] campestris, and [ 
to Dutch elm 


and 


/ 


parry alia resistant 


anda pholem Necerosis 


clisease 
hardy in the region, University of 
Minnesota; (8) the development of 
nut-producing trees, several 
Michigan 
Jap 


Castanea crenata 


hardy 
and hybrids, 


Collewe: 


select IONS 


State testing of 


anese chestnut 


] 
ana ¢ mollis 


hinese chestnut CC 
sama) and its hybrid with Ameri 


can chestnut (CC. dentata numet 


and some hybrids, 
University of Michigan and Michi 
College: 10 


of ponderosa pine from five locali 


ous selections 


ean State selection 


ties for resistance to a rust funeus 
tentatively identified as Cronartium 
cerebrum, University of Michigan, 


(11 Norway 


spruce for resistance to the eastern 


and selection of 


vall aphid (Chermes abietis), Umi 
of Michigan 

Many ot 
too voung to yield 
They however, (1 
to light than 30 


selections highly resistant to white 


ersity 


these studies are still 


valid results 


have, brought 


more white pine 


pine blister rust, (2) illustrated 


the unsuitability of a 
hybrid poplars for this region, and 


3) indicated promise for several 


selections and a few 


native poplar 


hybrids 


number of 


Lake States Forest Genetics 
Conference 


the 
tree Improvement 
region, the Lake 
Experiment Station spon- 
conference held at Eagle 
River, Wisconsin on March 31 and 
April 1, 1953. 


atte nded by 56 foresters. entomolo 


Ini response to growing 1 


terest in forest 
in the States 
Forest 


sored a 
This conterence Was 


wists, and biologists from the col 


and universities, state eon 


leves 
departments, forest) in 
and federal forestry 
Minnesota, Wisconsin, 
Michigan, and also some representa 
Ohio, Massa 
This meet 


servation 
dustries, 
agencies of 
tives from Ontario, 
chusetts, and California 
ing provided an opportunity (1 


for those engaged in forest tree 


improvement research to report 
briefly on what they had done and 
they had 


those interested to learn the status 


learned, (2 


what for 
of such research in the Lake States, 


and 3 for interested people to 


point out problems needing studs 


The Lake States Forest Tree 
Improvement Committee 


the Lake 
Conterence 


Stutes Forest 
(ieneties there 


oped the Lake States Korest 


Out of 
devel 
Tree 
liiprovement Committee, the piu 


pose of which is ‘*to encourage and 
coordinate forest weneties activities 
in this region.’’ The committee of 


nine was selected to represent the 
subject matter interests and agen 
cies concerned in forest genetics 
It consists of a 
the 
Wisconsin, and Michigan Conserva 
the Nekoosa 
Paper Company; Mich 
ivan State College: the Universities 


of Minnesota, Michigan, and Wis 


and the Lake States Forest 


work. representa 


tive each from: Minnesota, 


tion Departments; 


Kdwards 


COnSIN : 
Experiment Station 

The committee, with the addition 
of seven well-qualified men outside 
its membership, has been divided 
into four temporary subcommittees 
with the following purposes: (1) to 
uniform seed collection 
the 


develop ouides for the selection of 


de) elop 
! 


zones tor Lake States, (2) to 


superior stands and trees for the 
principal forest tree species of the 


Lake States, (3 to prepare a biblio 


Oso 


vraphy on torest genetics for the 


Lake States and a directory ot 


forest genetics activities in the 


Lake States and adjacent regions, 


and (4 


suggested 


to develop a list of projects 
aid in 
Lake 


Each subeom 


for study to 
the genetic improvement of 
States forest trees. 
mittee has in preparation a report 
which, after suitable review, will be 


isstied as a guide. 


Path ©. Rupows 
States Forest Experiment 


Ntation= St. Paul Winn. 


Lahe 


Forest Tree Improvement 
Work in the Northeast 
The 


trees; early botanists began making 


Northeast is rich in exotic 
Philadelphia a center of introduc 
fully 200 Since 


natural 


tion Vears ago 


then, selection has indi 
eated which exotics are adapted to 
This her 


itage of mature specimen trees is 


our climatie conditions. 


a most valuable foundation for 


modern forest tree improvement 


Racial Tests and Individual Tree 
Selection 


tests in 
1924 


Baldwin, who had be 


The earliest 
were 


provenance 
this region started in 
when IL. 1] 
come interested in such tests im 
Sweden, brought back a few sample 
lots of seed to the New York State 
Conservation Department for tests 
1927 
heen started in 


the New York 


additional tests have 
New 


State 


See 
Kneland, and 


Conservation 


Department has started seed-origin 
with 10 
More recently provenance 


exotic and native 


tests 
species 
studies with Douglas-fir and Scotch 
pine have been started in Pennsyl 
Valila. 

One of the oldest and most com 
plete collections of larch 


species 
and hybrids in forest) plantations 
is located at Cooxrox Forest near 
Stephentown, N.Y. Tere David 
3. Cook has been planting lareh of 
known as well as of unknown and 
doubtful the 


vears 


origin for past 20 


Forest Service, U.S 


=“Maintained by the 
ept Ay 
tv of 


riv., in Cooperation with the Uni 
Minnesota 
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or inherently high reforestation In 1936 this project be explored. At present researc] 
‘cos of the sugar vas transferred to the Northeast on this problem is continuing at 

at least 15 vears. ern Forest Experiment Station of the University of Massachusetts, 
most Intensive ge the U.S. Forest Service. The Sta the Boyce Thompson Institute, at 

ch on this problem is tion has continued the poplar- the University of Vermont (with 


voing on at the University of Ver breeding work. It has also been sugar maples), and at one or two 
mont, and at the Hopkins Experi breeding other genera, including other stations. There has also been 
mental Forest at Williamstown bireh, ash, maple, pine, spruce, and = sporadic work in this region ot 
Mass. It is most encouraging that a limited amount of work with the grafting techniques for conifers 
iwar-bush management Oaks. Between 1937 and 1940 the Irradiation research with forest 
rar produce rs them Station also investigated the poss! tree seeds has been carried on at 
en testing their trees bilities of colchicine-induced poly Harvard and has recently been 
individuals with the ploidy in hybrid poplars started at the University of Massa 
est percentage of sugar The Brooklyn Botanical Garden — chusetts. 
arch on racial differences started breeding work for disease 
individual tree selection has resistant forest-type chestnuts in The Boom In Forest Tree 


edo in this region where refor LO30. This project was transferred Improvement Activity 


estation has not been of paramount to the Connecticut Agricultural As in other regions of the United 


mportance. Recently, however, in- Experiment Station in 1947. In States, and indeed in the world, 
terest in reforestation has been in Wo2 the Connecticut Station the past few vears have seen a boom 
reasing; and it now appears that started a second project on the im in forest tree improvement activity 
evaluation of the literally hundreds | provement of hemlock It appears to some of us that now 
s of plantations of known The Maria Moors Cabot Founda ‘almost everyone wants to climb 
may provide information on — tion for Botanical Research was es on the bandwagon.’’ We welconi 
variation that could be put tablished at Harvard University in this situation. And to lend a help 
nediate practical us 19337 It is carrying on genetics ing hand to everyone in the North 
late vears most ol the State studies of coniferous species par east who is seriously interested in 
nurseries In the Northeast have be ticularly species of Pinus), studies climbing on the bandwagon with 
ep records of seed origin, of variation patterns in native us, the Northeastern Forest Tree 
ind to obtain seed from the best lo Populus species, and studies of va Improvement Conference was or 
al stands and individual trees. In riation in red oak and red maple vanized in August 19535. As pointed 
Pennsylvania and New York pan Most of the studies of the Cabot out at the first meeting of the Con 
ularly, there has been great in Foundation are of a fundamental ference, the program for the 1953 
terest in the best races for Christ nature with emphasis on investiga meeting was oriented alone thre 
nas tree planting tion of natural variation within the major lines: 
:. Timprove mien objectives frow 


Breeding and Inheritance Studies Within the last few vears the the viewpoint of practice and re 


Since there has been no pressur rover Thompson Institute — for search, because it is obvious that we 
r extensive forest planting in the an esearch, Inec., has under- must know in what particular char 
Northeast. forest tree Improvement taken a project on larch breeding acteristics improvement IS re 

esearch has been directed alone  ineluding investigations of vegeta- quired. 
nore fundamental lines. This in tive propagation 2. Improvement through — sele 
olves controlled breeding to create The Botany Department of the tion of wild types, because this will 
nproved hybrid trees and to deter College of Forestry at Syracuse provide improved trees for plant 
mine the mode of inheritance of i has been testing native and exotie ing and because it is the main ave 
portant forest and use character white pines for resistance to blister nue of approach to the improve 
rust for at least 10 years ment of stands that will never be 

me breeding projes \pparently the earliest work on regenerated artificially. 
started in) 1909 vegetative propagation of forest 3. Improvement through breed 
rr the Division of trees for forest planting was ing and hybridization, because this 
reverted to ; started in 1936 by the Northeastern seems to offer the greatest ultimate 
after a fey Forest Experiment Station. Inten possibilities for attaining improved 
late 19P0's the sive work was also carried on by the — types 

vision of Forest Pathology revital Cabot Foundation during the early The 105 pages of the published 
ized this work and has carried it on vears after its establishment Pro Proceedings of the First North 
ever since pagation from cuttings hasn’t eastern Forest Tree Improvement 
In 1924 the Oxford Paper Com turned out to be as easy as we had Conference cover the present status 
pany and the New York Botanical hoped, but the results obtained in of forest tree improvement in this 
P 


Giarden started a cooperative pro) many laboratories and experiment — region in considerable detail. Even 


breeding of fast-grow stations in the Northeast indicate a casual reading of the formal pa 


‘ 


poplars for pulpwood that there are still possibilities to pers and the discussions fron the 
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floor indicates the present wide 


spread interest in this region. 
The 


better forest trees, not only in the 


awareness of the need for 


minds of research and practicing 


foresters but also in the minds of 


those directing our highly diverse 
forest industries, is ample evidene 
time is ripe for rapid 


that the 


progress in forest tree improve 
filliny 
It is our expectation that 
Tree Im 
provement Conference will provide 


the 


ment The bandwagon. is 
rapidly 
the Northeastern Forest 


direction and leadership to 


make ita profitable ride 


ERNST J. Scuremner! 
Vortheoastern Forest Er pe rinent 


Ntation, Uppe r Darby. Pa 


Forest Genetics Research in 
the Northern Rocky 
Mountain Region 
genetics research in the 
Rocky Mountain 
hegan in 1911 with the initiation of 


Forest 
northern region 
a ponderosa pine seed origin study 
Additional formally organized 
work was not attempted, however. 
until 1948, which marked the start 
of a series of field tests of hvbrids 
produced at the Institute of Forest 
Genetics, Placerville, California. In 
1949 several cooperating organiza 
tions undertook a project designed 
TO breed 
otherwise 
It is still by far the largest 
active project. The Forest Geneties 


blister-rust resistant and 


superior western white 


pines, 


Steering Committee was organized 
in the spring of 1950. Sinee then. 
activities have been expanded to 
ipelude a small amount of work on 
hybridization and vegetative prop 
avation techniques 


Past and Current Work 


pine seed origin 
Between 1911) and 1917, 
the Northern Rocky Mountain For- 
Sta 


Pande rosa 


sludy 


est and Range Experiment 


forest geneties resenrel 


Forest 


Forest Service, S. = 


Experiment 
Dept 


irtheastern 


Selreimer 


tion! planted ponderosa pine seed 
ait the Priest River Experimental 
widely distributed 
localities throughout the 
detailed 
1935 revealed 


Forest from 
range of 
the species. A examina 
tion of the trees in 
differences in diameter and height 
growth, shape of crowns, sensitivity 
to freezing, number of needles to 
the fascicle, and 
needle hv poderin. 
that 


inherent and that there are distinet 


thickening of 


The differences 
suggested certain traits are 
veoeraphic races of ponderosa pine 
Information gained from the study 
Iso Showed the most generally sult 


collect 


al 
able territory in which to 
ponderosa pine seed for planting 
in northern Idaho. 

Blister-rust 
white 


of rust-resistant western white pine 


resistant western 


pine project.—Development 


was started in 1949 by cooperating 


federal agencies. To date, 72 ap 


parently rust-resistant selections 
made in 12 areas of 


extremely heavy blister-rust infec 


have been 


tion. Grafted clones of these are 
being or already have been tested 
for rust resistance, and 40 selections 
have already vielded 240 intraspe 
cifie and 20 interspecifie controlled 
scheduled for rust 


‘TOSSES, also 


resistance tests 

Investigations of — self-fertility 
and sclf-compatibility in western 
white A companion project 


in the production and testing of 


pine P 


I’; progenies of rust-resistant west 
ern white 
and observation of self-pollinated 
To date 28 selfed pro 


pines is the production 


progenies. 
genies are in production and under 
observation. Early results indieate 
that the white pine tested comprise 
a moderately self-compatible sam 
ple, and that pronounced reduction 
of seedlings ac 


in height growth 


companies selfing. Implications in 
future seed orchard work may be of 
inportance 

tech 
Blister 


e 


Veadcetative propagation 
NIGQues The 


Rust Control, Northern 
the Forest Service, has developed 


Division of 


Region © 


several satisfactory techniques for 


crafting western white pines 


691 
Sinall-scale trials designed to stim 


ulate early flowering in scions 


taken from seedlings are being con 
ducted, but results, of eourse, will 
not be several 


known for years 


Following work commenced — by 
Blister Rust 1949, the 


Montana State University, Schoo! 


Control in 


of Forestry, is experimenting with 


rooting of cuttings. To date, some 
success has been attained in rooting 
euttines taken from 80-year-old and 
vounger trees 


Hubridi ation 


at huyhrids 


field 


Several pine hybrids 


and testing 
developed by the California Forest 
and Range Experiment Station are 
field tested by the Inter 
mountain Forest and Range’ Ex 
periment Station. These 
Pinus contorta &~ P. banksiana, IP’ 


ponde rosa vy SCO 


being 
iInelude 


ponderosa P 


} . , 
pitloriwtan, )? ponderosa « / enael 


mann, erosses between eastern 
and western white pines from sey 
eral sources, and a cross between 
western white and Himalayan pine 
The white pine hybrids, now 3 years 
old, 
than seedlings of the parent species 

All of the above-named hybrids 


being field tested were produced 


appear to be more VIGOroUus 


on seed parents growing outside of 
Since it is felt that sue 
better if the hybrids 
local the 


above-named hybrids are being re 


this region 
eess mav be 
are produced on trees, 
made using seed parents of local 
origin. Two other hybrids are be 
ing produced along with those em 
field tested, 
P ponde rosd x P. 
and P 


monte -MnNde, 


rently beine namely 
ponde rosa \ 
arizoniea ponderosa « TI 
Deas lopme nt of a strain of pon 
suitable 


substitute for 


derosa pine for planting 


as a western white 
In 1958 a small project was 
test the 


progenies from selected ponderosa 


prrale 
begun to suitability of 


pines, growing well within th 
white pine type, for planting on 
white pine sites. A number of 
ponderosa pine trees were selected 
in four areas and seven were hand 
pollinated to insure cross-pollina 
tion 


Fore sf 
pitleg 


Nteerina Clom 


1O50 


Grenetics 


In July representa 


ves from oa eroup of qnstitutions 





northern Rocky Moun 


tains, Which are active or interested 


genetics research, organ 


Forest Cie 


in Torest 


ized the netics Steermyg 


Committee to stimulate interest i 


forest genetics and to coordinate re 
where the 


The 


includes representat IVeS 


search within the region 
member institutions operate 
ornmiittes 
from the following institutions: 
Montana 


Versity of Idaho; 


State University; Um 
Washington 
State College; U.S. Forest Service 
and Range 

Northern 
Man 


Region, 


Intermountain Forest 


Exp riment Stution, 
Division of Timber 


Northern 
Control 


Revion, 
ana 
Rust 


agement 
Blister 
frees A 


enide for selecting superior trees 


Nearch for superior 
Mountains 
the 
Creneties Steering Committee Some 


in the northern Rocky 


has been prepared by Forest 
progress has been made in selecting 
superior western white and ponder 
Osa PINES and it Is hoped selection 
extended to other 


other 


work may b 


ana desirable types 


Species 


The Future 


Potentialities for forest tree im 
the 


( Ypportunities for research 


provement in region are enor 


HiOus 
unlimited 


are practically Impor 


tant questions of the moment are 


1) Which 


proyects and 


present and proposed 
work should 


2) What are 


vetting the 


lines of 
be eviven priority 
the possibilities for 


1 


work done?” 


To attempt to set up a riaid 
schedule ot 


n this region would be 


research 
difticult at 
It would need, amone other 


priorities for 


present 


things. to be based upon compre 
studies. We ean 


tentative 


hensive Porno 


mivo make recommenda 


TIS s to ‘ect 
NH a ‘ proayects 


which specific 


work should be done 


at TV pes 
first and which may be postponed 
look 
possibilities for expanding 
research effort 

Recommendations ] 


the western 


mporarily. Finally, we may 
Into the 
our 
Continn 
white 


pine breeding 


project at least to the point whe re 
resistance in the 


If sun 


work 


heritability of rust 


sis determined 


selec ted tree 


essful expand the sel ‘Ton 


to inelude trees that appear to I 


superior in growth rate and timber 


qualits If attempts to establish 
fail, 


more effort toward hybridization of 


rust resistance concentrate 


western white pine with resistant 
exotics 
2. Expand efforts to breed pon 


derosa pines superior in’ growth 


rate and timber quality 
high 


This spe 


eles has commercial 


impor- 
tance in western Montana and, with 


improved strains and changing 
market conditions, will undoubted 
lv become more important in east 
Montana 


3. Launch a 


ern 
program designed 


to breed superior Douglas fir 
Christmas trees. The Christmas tree 
Montana 


recent Vvears 


industry in western has 
expanded rapidly in 
conditions, dan- 


Changing market 


vers of loss in quality through 
rapid cutting, and losses from dis 
eases also give this project high 
priority 

t. Continue attempts to develop 
a strain of ponderosa pine suitable 
for planting as a substitute for 
western white pine on white pine 
lands where rust control is imprac 
ticable 

9. Initiate or expand breedine 
programs in other species of lesser 
commercial importance as facilities 


The lodgepole 


pine hybrid work already started 


] 


permit pine-jack 


should. of course. be earried on to 
completion. Tmprovement of 
cific 


resistance to dwarf mistletoe, free 


spe 


traits in other species sueh as 


dom from shake, 


and early rapid 


erowth in western larch can well 


be considered in the future 


6. Register superior trees and 


stands of trees of any commercially 
important species as they are 
trees or 


for 


found. Records of sueh 


stands mav be verv valuable 
future breedine 


7. In 


this reeion 


programs 
veneral research efforts in 
should he 


improvement 


eoneentrated 
largely on throueh 
selection and development of su 
perior strains and such hvbridiza 


due 
Pres 


nN the recion do not 


tion as must be done locally 


ent facilities 


permit extensive  hvbridization 


work. eff elop methods of 
or “alr nploids 


ialized tech 


JOURNAL OF FORESTRY 


S. Future provenance — studies 
initiated in conjunetion with spe 
cific breeding projects should be 
carried out on a more intensive 
basis. Distinctions between habitats 
and ecotypes need to be refined. Fu 
ture tests should give greater at 
tention to specific factors of en 
vironment and less attention to sim 
ple geographic location 

Facilities. 


within the region permit forest ge 


Existing facilities 


neties research on only a modest 
seale. The present work now being 
the federal 
ment and certain schools could well 
Other educational 
institutions, agencies, and private 
should be 


aved to initiate or cooperate In ge 


carried on by vovern 


be strenethened 


forest industry encour 


Graduate students 


should be directed to small studies 


netics studies 


Which may be conducted in’ con 


junction with existing projects, 
such as identifving resistance fac 
tors in white pine blister-rust re 
Finally, regard 


selections 
less of the 
here, we in 


sistant 
amount of work done 
the Rock, 


Mountain region should encourage 


northern 


research work in other regions and 
use its results to the fullest extent 
possible 


A. FE. SqQuinttace and 
R. T. Bincuam 

For the Forest Genetics Steering 
Committee of the North rh 


Rocky Mountain Reqion 


Forest Tree Improvement 
Activities in the Pacific 
Northwest 
Programs of forest tree improve 
in the Pacifie Northwest are 
of quite recent, or more accurately, 


ment 


contemporary origin. Nevertheless, 
the 


erams which eventually develop in 


whatever the nature of pro 
this region, they are likely to owe 
much to work started more than 40 
vears ago. In 1912. the Wind River 
Arboretum and a region-wide prov 
enance test of Douglas-fir were 
established ) In 1926 a 
test of ponderosa pine 
established ( / Meanwhile, 
the TSO-acre arboretum at 
College, 


provenance 
was 
Oregon 
known as the 


State How 


Peavy Arboretum. had been started 


These arboreta, and the 


11 planta- 
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the 
provenance tests have been main 


tions which comprise two 


tained and continuously studied, 
with the result that present workers 
in tree improvement have a firm, 
though not 


background of knowledge of the be 


even very extensive, 


havior of numerous native and 
exotic tree species in the region. 

Current and proposed activities 
in the Pacifie Northwest 
grouped under the 


provenance tests, selection of vood 


may be 
headings of 


phenotypes as individuals and = in 
stands. vegetative propagation, and 
controlled pollination studies 
Provenance tests are in the early 
planning stage, with Dale N. Bever, 
of the State 


Forestry, taking the lead in organ 


Oregon Board of 
izing a cooperative provenance test 
of Douglas-fir proposed for Oregon, 
Washington, and British Columbia 
To judge from the published exper- 
ience in the South-wide provenance 
tests of the principal pine species, 
it is estimated that the Douglas-fir 
test the 
stage for several years 
Selection of good phenotypes is 


may not reach nursery 


an inereasingly popular activity in 
the Pacifie Northwest. Formal 
standards for excellence remain to 
detail, 
but there is a certain area of agree 


be drawn up in rigorous 


constitutes a wood 
The other 


species in this region have, so far, 


ment on what 


Douglas-fir major 
received less attention, but western 
assume oa 


As 


voor 


certain. to 
this work. 


hemloek is 
prominent place in 
the 
phenotypes, the development of a 


a feature of search for 


revion-wide register of trees is 


being planned by Leo A. Tsaae of 
the Pacifie Northwest 


Range Experiment 


and 
Station. In 


addition to the search for good in 


Forest 


dividual phenotypes to be used in 


intensive improvement work, the 


U.S. Forest Service is initiating a 
more extensive program of locating 
vood stands throughout the Nation 
al Forests of the to which 
cone-collecting efforts will be par 
Finally, the 


region 


ticularly directed (7 
vegetative propagation of good 
phenotypes is already under way 
Among the agencies engaged in this 
phase of the program are Wever 
St. Paul and 
Bloedel Tim 
Inc., Per 
the Col 
University of 


haeuser Timber Co., 
Tacoma Lumber Co., 
berlands Development, 
petual Forests, Inc., and 
lege of Forestry, 
Washington. 
Another phase of selection work 
is being prosecuted by the pathol 
ovists. Ino Oregon, mistletoe-free 
ponderosa pines have been found as 
oceurrences In reproduction 
infected 


, and it is planned to 


rare 
thickets — heavily with 
mistletoe (s 
propagate some of these by graft 
ing. In British Columbia, W. A 
Porter of the Dominion Laboratory 
of Forest Biology, is propagating 
and progeny-testing by controlled 
pollinations blister-rust-free white 
pines found in areas of heavy in 
fection on Vancouver Island. Sim 
is scheduled to start in 
Washington in) 1954. in 
cooperation with the work already 


Idaho 


ilar work 


western 


under way in Canada and 


) 


Controlled pollination studies in 
the Pacifie Northwest are starting 
The lead has been taken in British 
Columbia, where self-compatibilits 
Doue 


las-fir has been studied (7. 6 In 


and inbreeding behavior in 

Washington, experiments ino con 
trolled pollination have been initi 
ated by the Weverhaeuser Timber 
Co.. and test 
inheritance of resistance of Doug 


designed to 


CTOSSeS 


las-fir to Rhabdocline pst udotsuqae 


have been made by R. Kk. Campbell 


Washineton 


at the University of 


Th 


SsC\ 


bra 


So 


Col 
he 


No 


likely that in 


Tor 
ful 


Onl 


org 


Q 


‘osters: have 


e | S korest Service and 


eral private timberland owners 
field testing pine species hy 
ds made at the Institute of 
rest Gienetics. 
far, no regional organization 
ierned with forest tree improve 
the Pacific 
However, — it 
this 


a lone and suecess 


nt has developed in 
SCeCTUS 


rthwest 


region, where 


tradition of concerted attack 


common problems, such an 


anization may soon take shape 
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Industry in the Pacific Northwest 
and the Location Theory 
By E 214 pp 
Illus. Columbia University Press, 
New York, 1954. $3.50. 
The author explains the theory 


ol lo nation of 


lwin J. Cohn, Jr 


industry based on 


markets, raw resources, transpor 


labor force, and 


Using the Pacific 


tation climate 


other inf_lrenees 
Northwest as his example he shows 
features of the land 


how physical 


and climate of the area exert pres 
sure; how growth of population at 
tracts industrial development; and 
how character of industry reflects 
available resources and history of 


settlement 


In deseribine the nature and dis 


tribution of Northwest industry, 


Cohn places development = in_ five 
eatey 
» 


oriented: (2 


resourees 


ories ] 
secondary processing ; 
>) satellites of raw material 


proce industries : } con 


SSL 


Ste oriented: and y indus 
tries developed in the Northwest by 
chance Ile these 


industrial developments have taken 


shows where 


that availability of 
itself re 


place ana whi ° 
electric has not in 
sulted im des 
the national tendeney of industry 
from the 
the city is apparent in the North 


power 


entralization, although 


to move away center ot 


west also, retaining advantages of 


labor supply, market, transporta 


tlon, and services while securine 


Savings in rent 


In lis 


nalustries. the 


forest 
author 


products 
the 
three 


Midd Mmanulacture 


tissine 
traces 


historical development — in 


ox team and the 


2) the loevine 


and ’ mobile 


trick loveinge tractor, 


indarch. Tle shows the Importance 


of mobility and its effect on lara: 


and small plants. Cohn pays trib 


ite to Imereasing utilization with 


special emphasis on wood pulping 


Ile shows the trend of production 


for pulp mills, the chipping of mill 


wastes for pulp and pomnts out that 


sulphite pulping is now developir 


Reviews 


Ith British ( olumbia because of 


limited) material suitable for sul 


phite, although kraft or sulphate 
milling still has the possibility of 
expansion, 

Ile discusses the importance of 
water in pulping, the large invest 
ments necessary, the importance of 
the 


barker in 


horizontal integration, and 


place of the hydraulic 
increasing utilization. 
The character of the lumber in 
dustry depending on location and 
tvpe of forests and possibilities for 
production of byproducts are dis 
cussed 
out that a major 
product is shipped 


Cohn points 
portion of the 
out of the region in the primary 
inanufacturing form, providing a 
minimum of employment, due to 
transportation costs and market 
location A built for the 


manufacture of ravon in the North 


cease IS 


west for the same reasons, coupled 


with the growing California pro 


duetion of 
The 


plants 


‘lothine and tires 
of auxiliary 
‘jal clothing, 


cle velopment 

furnishing spe 
lovging and milling equipment, 
chemicals and other needs peculiar 
to the region’s industry is covered 
The food-processing industry, see 
ond only to forest products in the 
Northwest, is deseribed 


Cohn’s developn ent of the loca 


tion as exemplified by in 
the Northwest 
is a scholarly and logical work. In 
the 
come to the conclusion that the book 
‘sells’” the West 
Northwest, 


The author fails to grasp the growth 


theory 
dustrial growth in 


evitably, however, writer has 


Coast, and es 
pecially the ‘short 
prarte ntial ofourtorest lands: doesn’t 
himself with British Co 
Alaska 


power, 


coneern 


lumbia and timber, min 


and soil, nor 
of the evreat 
The 


Cohn 


( rals, Water 


does he appear aware 
market growing in California 
slow and = painful evolution 
leseribes hardly seems in keeping 
iInerease eX 


ed in the far West 
1951 (from 11.7 n 


the population 
row 


iillion to 


694 


the 
above 


20.2 million), or with present 


rate of growth far niost 
regions 
CFEORGE IT. SCHROEDER 
Crown Zellerbach Corporation 
Fall) all a 


a Fb 


The Conservation Yearbook, 1954 
Edited by Erle Kauffman. 320 
pp. The Conservation Yearbook, 
1740 K Street N. W., Washing 
ton 6, D.C. 1954. $6. 

Welcome to the third edition of 
this annual directory of organiza 
tions concerned with the manage 
renewable. natural 
resources What 
a useful guide to key individuals 


ment of 
started out as 
and agencies engaged In conserva 
tion has developed into an indis 
pensable reference tool for the 
conservation worker. 


More 


previous 


than the 
the 1954 
remarkable 


comprehensive 
volumes, 
truly a 

compendium of information, Pack 


iwo 


J earbook iS 


ed in some 300 pages are the current 

facts and figures on just about any 

and every facet of conservation one 
utld imagine. 

This reviewer considered it a 
triumph in editing Erle 
Kauffman first compiled directories 
of 500 organizations 

national, regional, state, and lo 
eal—together with the 
addresses of their officers. But now 
the editor has outdone himself with 
a roster of some 200 key forestry 


when 
conservat ion 


names anil 


officials in industry. 

If any pertinent or useful infor 
mation has been omitted, truly this 
reviewer does not know what. it 


could be It 


forests, soil, water, parks, wildlife, 


is all here—data on 
and range; the executives and tech 
the location and 
short, the 


the 


niclans in charge; 
involved—in 
and 


acreage 
where, the who, what of 
conservation 

About the highest praise [ can 
vive this excellent book is to say it 
contains just about everything, and 
can find it 


Ilenry CLEPPER 


what's more vou 
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A Method of Estimating Timber 
Volumes from Aerial Photographs 
By Miles me Ferree 


State 


0 pp. I}lus 
New York, 
College of Forest ry, Sy racuse 10. 
N.Y. 1953. $1 

In a 


several 


University of 


forest 


methods for 


SUPVES there are 
the 
volume data and among 
for the 
use of vertical aerial photographs 


The method set forth in this pub- 


obtaining 
Hhecessary 
several methods 


these 


are 


lication is very complete and shows 
that a lot of study has gone into 
it. Mr. Ferree has been associated 
with aerial surveys as they pertain 
to forestry since 1940 and is famil 
iar with the use of aerial photo 
graphs 

This 


details of a torest survey, but spe 


report does not ‘over all 


cial emphasis is placed on the gross 


timber volume estimating phase; 


it assumes that foresters using this 


method are familiar with conven 


tional ways of determining all 


mortality figures, growth 


lactors, 
rates, and quality values, as pr 
sented in the stands being studied! 
field 


sary before this particular method 


Considerable work Is neces 


can be used and must be continued 
during the actual aerial survey as 
applied in the office 

Kor gross volume determination 
the author has developed a crown 
d.b.h. The 


diameters are measured on the pho 


relationship crown 


tovgraphs and converted to tree 


volumes by using site-class, crown 
diameter volume tables. 


Methods of collected field 


are clearly set forth with suggested 


data 


forms for recording these data. In 
the field data to 
then to de 
sired volumes such as net volumes, 


order to convert 


timber volume, 


“TOSS 
merchantable volumes, ete., volume 
tables must be prepared, based on 
crown diameter. Considerable work 
must be done in the field obtaining 
data on cull, mortality and growth 
into consid- 


Growth must be taken 


eration for the age of the pictures 
Probably photography up to 
could be 


used 


ten vears avo used with 


this method 


Throughout this publication all 


computations pertaining to voliume 


are in cubic feet and board feet, 


; 


but the cord unit could be used it 
desired 
Those 


photos in forestry know that mea 


who have used aerial 
surements should be confined to the 
center portion of the picture. This 
is particularly true with this meth 
od. Differences in elevation of over 
feet 
consideration 


also be 
ad- 
justments in seale should be made 


two hundred should 


taken into and 
in all measurements. 


This method of 
crown diameter is not too difficult 


using mean 
and can be applied to all forest 
types and volume-per-acre condi 
tions provided the individual stands 
studied contain crowns of fairly 
uniform size. Additional field work 
will take care of deviations in the 
crown size for mixed stands and 
small size timber where the individ 
ual crowns are too small for mea 
surement. The appendix contains 
munerous definitions of terms used 
in the text, plus 33 tables on vol 
ume for crown diameters for vari 
ious timber sizes, sites, and types, 
mainly for the northeastern area of 
the United States. 


An\ 


lorest 


forester contemplating a 


survey from aerial photo 
vraplis should read this publication 


Myntes STANDISH 


t? 


& “R ee 
Applied Forest Management 
By Paul E. Bruns. 383 pp. Illus. 
Paul E. Bruns, Missoula, Mont. 
1954. $5. 
Prof. 
American 
free of musty theory and replete 


written an 
text 


Bruns has 


forest management 


with valuable information neces 
sary in the carrying out of the field 
forester’s daily assignments. 

Ile first delineates the scope ol 
the subject by showing the effect 
of time and place, the requirements 
and objectives of management, and 
the place of technical skills and 
organizational techniques. Putting 
first things first, he outlines the re 
quirements of extensive forestry in 
which the bare bones of protection, 
communication, marketing and fi 
nancing are examined and placed 
in their proper place one to the 


other. A chapter has to do with the 


695 


economies of logging and forestry , 
it explains the procedure of stump 
age appraisal and desvribes the 
marginal tree, the development of 
and illustrates the 
The forest 
tories chapter describes the kinds 


tree grades, 


values involved inven 


of surveys, their uses and limita 
tions, clearly explains how the for 
the 


photos, and breaks down sampling 


ester can vet most out of ai 


theory into readily understood 


words. The application of the sta 
tistical method in cruising, the field 
selection of samples, and the fina! 
forest’ inventory compilations are 
explained. 
Management of young growth 
timber is discussed in terms of re 
cuttings, 


veneration, intermediate 


forest soils, and growth determi 


nations. The author considers ree 
ulation as the planned control of 
volume harvested to achieve a con 
TINnWOUS A ield based on a rotation 
and cutting evele consistent with 
The 


area concept in regulation as well! 


the objectives of management 


as the various formula methods is 


deseribed to determine a cuttine 


budget. 

The chapter on the management 
plan deals with small as well as 
large forests and leads to business 
records systematic tabulations, 
working plans, maps, subdivision 
of land, and field and office forms 

The interrelationship of grazing, 
wildlife, recreation and water with 
wood production is part of forest 
No doubt is 
in the mind of the reader but 


land use coordination. 
left 
that all have their place in the for 
ester’s manipulation of the resource 
for the objectives of management 
A concluding chapter deals with 
wood supply-demand relationships, 
with the American as opposed to 
the European version of intensive 
forest management, and with em 
ployment possibilities. It ends with 
a careful summation of wood sup 
ply-demand in the United States. 
Any practicing forester in the 
United States should profit by hay 
ing this work available for day 
bv-day use. 
SCHROEDER 


Gro. 
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The Pacific Northwest: An Over- while the final paragraph points up describe the most common diseases 
All Appreciation. the significant faet that ‘‘a prob- and insects that attack trees in 
By Otis W. Freeman and How able 40 percent of the region’s tim- various stages of growth——from 


ard Hl. Martin. 2nd edition. 540 ber harvest is from young growth seedlings in nurseries to mature 
a Sites. dele Wiler & Rene mo ent-overs and burns.”’ trees in both planted and natural 
New York 16 N. ¥. 1954 Certainly progress and economics — stands, Recommendations are given 

are interrelated for the control of these diseases and 


i bracu Kach chapter of this book is com insects. References also are made 
all embracing ; ; : ; 
F plete within itself so one reads ot to diseases and Insect pests of shade 
Story ol eee 
n | beet ‘Soils and their Conservation’’ as and ornamental trees. 

rian lis ween 

ell as ae lete chapter. by yr . : : ' 

s volume vell as a comp hap 7 | Copies may be obtained from the 
Church, on ‘Climates of the Pa 


JOURNAL OF For ifie Northwest.’’ The forester will 


il professional Mh final 


Georgia Forestry Commission, 
a State Capitol, Atlanta, or from the 
many significant clues to Pay : : : 
. - . Georgia Extension Service. Athens 
vrowth rates and species in the 


Pacific Northwest” table 


mapters devoted 1 


devoted to rainfall, snow 


‘ ‘ um? ] , . I 1 re 
Utilization, 0 depths, and leneth of growing sea 2 eh 
Wvyekolf and Jim Stevens 


has written an admirabl 
7 The verse Wwe rf > recs 2 10° ’ . IreET 
i i ie i ad Phe diverse wealth of the region Publications of Interest 
: but is well projected in the chapters , 
essiona tl one reerets ; spe Worests is ¢ ee publicatio 
, devoted to grass land manavement, sapen . is a free publication 
pages in which mati cher: a pte ER of the American Boxboard Company 
nter ise, fisheries, an ‘rats : . 
facts. Tle has — ,, , of Filler City, Mich. It is) prepared 
The fisheries chapter reveals tha 
in one short paragraph for use by private timberland owners 
sustained vield is no less a problem 
ind beautifully to deseribe in the northern half of the Lower 
Reger no that resource than in lumberine 
nature of le ‘ Phere Peninsula of that state, but will donbt 
In both pursuits, the problem ap 


son} 


sivnifieant Ooms : : , less prove ot mterest to toresters cor 
, : pears to be one of control of vield 
the book is the: . cerned with management or utilizatio 


ay and protection, although the forest 
“board toot It 


of this species. 
protectionist could wish that his 

lous, but man ff : , 

; SS *vield were as fireproof as. the 

‘board Tot “aS 


salmon and halibut vields of the h 


‘ } ‘ conomics of Forest Vanagemeut 
! do ne 


an Forestry Branch Bulletin 112, Depart 


(ther « hhapote rs devoted to agri ment of Northern Affairs and National 

’ ores > ‘ ‘ Tv 

als the pr ulture, game, floriculture, water Resources, Canada ($2). This is a spe 
| 


and his chapter at 


Wavs and water power, transpor cific and detailed study of the economn 
eader from the stump tation, manufacturing, and a most — aspects of sustained yield management 
through the logging and utiliza snterestine account of ‘“ladian Life for pulpwood on a 1,000 square mil 
| 


on operations of the lumber in of the Pacifie Northwest,’ by Dr forest area in eastern Quebec. The 


clustrs Qne can regret that the 


methods of the 1920's and the 


Erna Gunther. all combine to give study was made in cooperation with 
son an understandable and comprehen the Anglo-Canadian Pulp and Paper 
INOS are t compared, for on sive picture of the Pacifie North- Mills Ltd. It “is an attempt to develop 
lirectly into the most mod west, its historv, its resourees, and =“ method whereby the forest operate 


practices ol utilization im plant : may test for himself the economic tex 
its cleve levponnne nit 
inek mill ie sibility of sustained vield forest) man 
beta . agement on oa particular area.” Al 
ous Strides made om 
1 fi] 41 though actual company costs wer 
ood fibre during the : ; 
studied, cost figures are presented only 
ars are passed over 
as illustrative figures used to indicat 


Forest Diseases and Insects the relative value of each cost factor 
of Georgia's Trees compared to the total cost, not as a 


tilization of t By L. W. R. Jackson, G. E.  *#! cost incurred hy the company 


, Thompso : ) 
taken on a Thompson, and Hl. O. Lund. 4 


nifleant mention Is 
we logging, a most 


ribution of the pas? 


are 
sawmills. ply mond plants, ) Illus. Georgia Forestry ( om ee , | Poa 
lls. thy } mission, Atlanta 1954 Free orena™ ramming, traming guide 
MILLIS Iroug ’ 
: No. l, American Pulpwood Associa 
tion, 220 East 42nd St.. New York 17, 


is a good practical guide for training 


Iphite and sulphate 
ardboard factories to the 7 Extensively illustrated with de 


is of forest management and tailed photographs and drawings, 
preventio id eontrol of this booklet was designed to provide ' 
aati =e oe utrol : a ls foreman in that industry. Much 


fires enti oweve j helpt Intormat o the forester } } ; 
Mention, however ul information to the forester of it is applicable to any woods work 


| 
made of cooperatio ePSseare} ind forest land owner 


or to general foreman responsibilitie- 


ana prog ve ae ‘ The Purpose ol he hook Is te Prive or availability unknown, 
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Compiled by Martua Meeuia, labrarian, State University of New York College of Forestry 


Range Management Section Compiled by FRANCES FLIck, 


General 

Adirondack 

315 pp. Duell Little, 
1954. $4.50. 


Country. By W. C. White. 
Brown, New York 


in Minnesota, Past, Present and 
Future. 100° pp. Tilus. School of 
Forestry, Univ. of Minnesota, St. Paul 
1954. 


Fore stry 


Farm Forestry 


Farm Woodland Management in_ the 
Southern Appalachians; An 8 Year 
Summary. By R. A. Campbell. 9 pp. 
Iilus. Southeastern Forest Expt. Sta., 
Asheville, N. C. 1954. Sta. 
No. 41 


Paper 


Forest Influences 


Impact of the Proposed Libby Dam Upon 
the Forest Economy of Lincoln County, 
Vontana. by C. S. Webb, W. W. Gano, 
Paul Logan and S. B. Hutchison. 305 
pp. Illus., maps. U. S. Forest Serv. 
Region 1, Missoula 1953. Mimeog 


Forest Management 


Determination of the Volume of Trees. 
By Julian Perkal. 14 pp. Wroclawskie 
Towarzystwo Naukowe, Wroclaw, Po 
land. 1953. Communieation No. 7. 

Estimating Volume from Stump Measure 
ments. By K. L. Quigley. 5 pp. Cen 
tral States Forest Expt. Sta., Columbus 
15, Ohio. 1954. Technical Paper No 
142. Mimeog. 

Volume Charts Based on Absolute 
Adapted by S E. 

Tree Taper Based on Hoejer’s 

Formula, 2d ed. Ed. by E. J. Russell. 

11 pp. Charts. Louisiana Tech Forest 

rv Club, Box 50 Tech Sta., Ruston, 


La. 1953. $3.00 


Form 
(lass, Fogelberg 
from 


Forest Products 


Varketing Woodlot Products in the State 
of Washington. By George Stenzel. 
56 pp. Illus. Institute of Forest Prod 

Univ. of Washington, Seattle 

Bul. No. 15. 


nets, 
1954. 


Forest Resources 


Forest Statistics for North Central and 
Vorth Georaia 1953. ay J. F. Me 
Cormack. 31 pp. Southeastern Forest 
Expt. Sta., Asheville, N. CC. 1954. 
Forest Survey Release No. 42. Mimeog 

The Forests and Economy of Lewis Coun 
tu, New York. $v George Armstrong. 
49 pp. Illus. State Univ. of New York 
College of Forestry, Syracuse 10. 1954 
Sul. No. 33. 75 cents. 

1953 Pulpwood Production in the 
By J. W. Cruikshank. 32 pp. 
Southeastern Forest Expt. 

Asheville, N. C. 1954. Forest 
Release No. 43. Mimeog. 


South. 
Maps, 

charts 

Sti., 


Survey 


Timber Resources and the 
the Saranac Lake-Lake Placid Area, 
jv C. C. Larson. 42 pp. Illus. State 
Univ. of New York College of Forestry, 
Syracuse 10. 1954. Bul. No. 32. 75 


cents 


Protection 

Controlling Pine Beetles in South Caro 
lina Woodlands. By W. J. Barker and 
W. C. Nettles. Illus. folder. 
Agric. College, Clemson, S. C. 
Cir. No. 239. 

Powder-Post Beetles in Building; What 
To Do About Them. 8 pp. Tilus. U.S 
Dept. of Agric., Washington 25, D. © 
1954. Leaflet No. 358. 5 cents (Govt 
Print. Off.) 

Termites and Other Wood-Infesting I) 

By L. A. Hetrick. 22 pp. Illus 

Florida Agric. Ext. Serv., Gainesville 

Fla. 1954. Bul. No. 157. 

Range Management 

Hides. 

Tilus, Story 
1953. $3.50. 


By D 


Clemson 
1054 


N¢ ets. 


Cattle Brands and Cou 
Ward. 218 pp 
Press, Dallas, Tex. 

The Cowboy’s Own Brand Book. 
Emrich. 69 pp. Illus. Thos. Y. Cro 
well Co., New York. 1954. #1.50 

Forage Production in Oak Woodland as 
Influenced by Removal of Tree Cover. 
By P. T. Koshi and others. 4 pp. 
Illus. Tex. Agric. 
Station. Progress 
March 26, 1954. 

Introduction of Foraqe 
ing Western Range. By A. C. Hull 
and H. Hyland. 5 pp. U. S. Forest 
Serv., Off. of Range Management Re 

Washington 25, D. CC.) 1954 


By H. W 


Book 


Rpt. No 
Mimeog. 
Plants for Seed 


search, 
Mimeog. 

Studies of Pelletized Seed for 
Reseedina. sv J. C. Moomaw and 
others. 10 pp. Idaho Univ. Forest, 
Wildlife, & Range Expt. Sta., Moscow 
Research Note No. 11. Mareh 15, 1954. 
Mimeog. 

Subalpine Vegetation of the 
Plateau, Utah. 
eal Monographs, 
24, pp. 89-184. 


Ran de 


Wasatch 
3v L. Ellison. Ecologi 
Durham, N.C. Vol. 
April, 1954 


Silviculture 

Cold Weather and Glaze Damage to 
Forest Plantations in Southern Illinois 
3 W. R. Boggess and F. W. Me 
Millan. 23 pp. Illus. Univ. of Tllinois 
Agric. Expt. Sta., Urbana, Ill. 1954 
Bul. No. 574. 

Growth Response in Allegheny Hardwood 
Forests After Diameter-Limit Pulp 
wood Cuttings. By A. F. Hough. 18 
pp. lus. Northeastern Forest Expt 
Sta., Upper Darby, Pa. 1954. Sta 
Paper No. 68. 

Recent Development in 
Direct Seeding in the Southern Pine 
Region. Proceedings Third Annual 
Forestry Symposium School of Forest 
ry Louisiana State University, Baton 
Rouge April 8.9, 1954. 104 pp 


Planting and 


697 


Economy of 


Expt. Sta., College 


Library, U. S. Department of Agriculture 


Reproducing Pine Stands on the Eastern 
Shore of Maryland Using a Seed-Tree 
Cutting and Preparing Seedbeds with 
Vachinery and Summer Fires. By 8. 
Little and J. J. Mohr. 11 pp. North 
eastern Forest Expt. Sta., Upper 
Darby, Pa. 1954. Sta. Paper No. 67 

Use of Plant Indicators as an Index to 
Site Quality. By Marinus Westveld 
5 pp. Northeastern Forest Expt. Sta.. 
Upper Darby, Pa. 1954. Sta. Paper 
No. 69. 


Soils 


Forest Soils of Japan; Report 4 116 
pp. Illus., maps. Govt. Forest Expt. 
Sta., Meguro, Japan. 1954. 

Vethods of Soil Moisture Determination 
Under Field Conditions. By D. F 
Olson, Jr., and M. D. 
Illus. Southeastern 
Asheville, N. € 
No. 38. 

Soil Sampling for Pore 
colation. By M. D 
Olson, Jr., and L. J. 
Illus. 
Asheville, 
No. 42. 


Hoover. 28 pp 
Forest Expt. Sta 
1954. Sta. Paper 


Space and Per 
Hoover, D. F. 
Metz. 28 pp 
Forest Expt. Sta., 
1954. Sta. Paper 


Southeastern 


N. €. 


Wildlife Management 


Field, Farm, 
Eadie. 257 pp 


1954 $3.75. 


Animal Control in 
Forest. sy W. R. 
Maemillan, N. Y. 


Wood Technology and Utilization 

Dielectric Heating as Applied to. the 
Woodworking Industries. By R. W 
Peterson. 40 pp. Illus. Forest Prod 
ucts Laboratories, Ottawa, Canada 
1954. Bul. No. 110. 

Getting Better Service from Fence Posts 
By L. 8S. Hamilton. 4 pp. State Univ 
of New York College of Agriculture 
Ext. Serv., Ithaea, N. Y. 1953. Dept 
Conserv. Mimeo Leaflet No. 8. 

The Machining of Beech. By S. H. Me 
Intire. 6 pp. Northeastern Forest Expt 
Sta., Upper Darby, Pa. 1954. 
Util. Ser. No. 9. Mimeog. 

Racking Tests on Quarter-Scale 
onally Sheathed Wall Panels. By J. R 
Stillinger. 27 pp. Tllus. Oregon For 
est Products Laboratory, Corvallis 
1954. Report No. T-1. Mimeog. 

Seasoning and Machining Dearade in 
Young-Growth Douglas-"Pir Dimension 
Lumber. By B. G. Anderson, A. C 
Knauss and R. G. Frashour. 29 pp 
Iilus., charts. Oregon Forest Produets 
Laboratory, Corvallis. 1954. Report 
No. D-1. Mimeog. 

Vapor Drying of Western Woods. By 
R. D. Graham. 11 pp. Illus. Oregon 
Forest Products Laboratory, Corvallis 
1954. Report No. D-2. Mimeog 

Wood Anatomy of the Betulaccae In 
digenous to the United States. By 
E. W. Stark. 30 pp. Illus. Purdue 
Univ. Agrie. Expt. Sta., Lafayette, 
Ind. 1954. Sta. Bul. No. 602. 


and 


Jeech 


Diaa 
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Suggestions for Contributors 


wuthors will help ex 


uvvestions 
ew and printing of arth les submitted to the 
FORESTR 

ub tted tor publication should be the very 
if produc ing with all tables, quo 
verified before submission 
final typescript reviewed 


The associate 


formulae 
or will have hi 
inate errors 
for technical quality, vive 
and it is an imposition on them 


order to elin 
review all papers 
ratuitously 
it carelessly prepared material 
submitted directly to the 
in the hands of the 


editorial board. 


hould be editor, who 


i} then place ther 


Paper 


proper member or 


ember nl thre 


The Typescript 


Paper hould be typewritten, with ample margins, on 
one ide only of white bond paper, size Sl, by 11 inches, on 


S by 101, nel Papers typewritten on “onmonskin” o1 


not acceptable. 
footnotes, tables, litera 
illustrations firvures, 


transparent paper and carbon copies are 


ALL copy 


; 


including quotations, 


ture reterence and caption Lon and 


hould be double 


s poate ed, 
address should 


first 


Phe tuthor’ name and ippear i the 


left-hand corner of the prige 


‘ hould be numbered consecutively, preferably 


upper right-hand corner of each sheet 


should 


l 


ords intended to be set mi italres under 
titles, 


These typographical flourishes are 


pists underline center side 


nd other word 


useless; they are a nuisance to the editor 


<t material such as equations and formulae that ex 


ipproximately ) inches when set in type cannot 


Roughly 
such material that exceeds thirty three spaces 


enrried ina ingle line in a JOURNAL column 


peakir TTA 


on the typewriter Such material should be presented in 


tabular form rather than in the text 


Tables 

Kach table should be typewritten on a separate sheet and 
hould be given a title. Tables 
one table is submitted 


should he nuribe red consecu 
it should be 


vely, and even only 


Table 1 


used on 


nated 
otrote designated by nur 


or other typographical 


tubles should be 


by asterisks <vinbols 


Illustrations and Figures 


whether a photograph, a line drawing, 
abbreviated 
submitted for illustration, 
hould not be Incorporated in the figure 


In tv pe by the should be 


auph—is designated as a tigure; 


hould he each 
printer, hence 
pewrittel separate sheet. 

consecutively Even 1 
designated Fig | 


\ ure ! nuld he numbered 


itted it should be 


or back of each illustration should be 


oft npene:l the number of the firure, the 
} 


nd an abbreviated title of the article 


rloss\ 


harp and clear, printed on eg 
stualler than 4 by 5 inches; 

10 inches are 

bent 


ch otter 


preferable Pho 
The \ 


nake 


should never 
dentations 


pp: per tolded sey 


led on 


prleree ot 


, 
eral tu damage by a 


will prevent 


prerper 


Drawings, maps, 


are reproduc ed 


charts, at vraphs 


line en Phe hou t lenust twice 


they are to appear when reproduced. They should be drawn 
in India ink on heavy white paper, Bristol board, or tracing 
cloth 


Footnotes 


\ footnote should be designated by Trom 
the text by running a line about one inch from the 
left margin of the type. footnote: after the 
word that refers to the note place a superior figure which 


must be identical with the figure that precedes the note. 


separating it 
h inward 


To indicate a 


JOURNAL, footnotes should 
They should be numbered 


In copy intended for the 
indicated by asterisks. 
consecutively throughout the paper. 

When used in tables, footnotes should be numbered con 
secutively, beginning with 1, in each table. Such footnotes 
should be typewritten as part of the table to which they 
apply. 


hever he 


Literature Cited 


literature citations are listed in 
authors’ names, beginning with nun 

The citations are then referred to in the text by the 
appropriate numbers. 


In JOURNAL practice, 
alphabetical order by 


ber | 


\ citation of an article in a periodical publication is as 
follows : and initials, publication, 
title of article, name of the periodical, volume number, and 


author's name vear of 
pages 

\ citation of a book is as follows: author’s name, vear ol 
publication, title, publisher, and place of publication. If it 
is desirable to refer to specie page they can be 
designated at the end of the citation. 

Standard used. If there is than 
one author, only the name of the first should be transposed 


numbers, 


abbreviations are more 

KRavamples: 

1. Buell, J. H. 1954. 
in the Central Rocky 
163-165 
Davis, K.P. 1954. American forest management. Me 
Graw-Hill Book Co., New York. pp. 251-253. 

and DPD. DenUyl. 1932. The natural regen 

farmwoods. Purdue Univ. Agric. Expt. Sta. 


Problems tacing forest 


Mountains. 


mahagement 


Jour. Forestry Ma: 


Dav, R. K., 
eration of 
Bul. 368. p. 16, 


Nomenclature and Terminology 


When a botanical species, or for that matter any biologi 


eal species, is first mentioned in a paper its common nanie 
; followed by its italicized 
name mn parenthesis, but this latter name need not there 


atter be repeated. 


nay be immediately scientific 


\s the authority for the exact spelling of tree names the 
follows Chee List of Vative Vaturali 
Trees .of the United States (including Agricul 
ture Hlandbook ‘1. { oe Government Printing Office, Wash 
ing 25, D. C. 1953. 


JOURNAL and 


tlasha), 


For the spelling of other plant names contributors should 
follow Plant Names, 2nd edition, J. Horace 
MeFarland Company, Harrisburg, Pa. 1942. 


Standardi-ed 


meaning of techni 
referred to 
American 


Contributors in doubt as to the exaet 
eal terms used in forestry and allied 
Forestry Te Pnd edition, 
Washington 6, D. ¢ 1950 
Phere are any stvle manuals available tor the euidance 
One ot 
COMP re hensive, is the Style 
Printing Office, Washington 25, 

Webster's New International Dictionary is the accepted 
suthority for the general spelling of words 


tields are 
rminologu, Socretyv of 
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Vanual ot the U.S. 
D. C. 3953. 
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Annual Meeting 


Society of American Foresters 


Milwaukee, Wis., October 24-27, 1954 


Theme: “Our Changing Forests” 


Schedule of Events 


Members, their ladies, and guests 
who plan to attend the meeting 
are urgently requested to arrive in 
Milwaukee on Sunday, October 24, 
not later than the 
Monday, October 25. 


general session starts on Monday 


morning of 


or 


The opening 


morning. 


As will be seen from the follow- 
ing schedule of events, numerous 


meetings and sessions have been 
arranged to provide attractions for 


a diversity of interests. 


Sunday, October 24 


S.A.F. Council, 
noon meeting. 


morning and after 


JOURNAL OF Forestry Editorial Board, 


evening conference. 


Committee on Accrediting, evening 


conference. 
Joint meeting of Couneil and Section 


delegates, evening. 


Council of State Forestry Association 
Executives, afternoon and evening. 
Foresters, 


Association of Consulting 


evening. 


Monday, October 25 


General meeting, morning. 

Society Affairs session, afternoon. 
Division of Education, evening. 
Division of Pubhe Relations, evening. 
Watershed 


Division of Management, 


evening, 


Tuesday, October 26 


Division of Forest Products, morning. 


Division of Forest Recreation, morn- 

ing. 
Division of Silviculture, morning and 
afternoon. 


Division of Private Forestry, after 


noon, 
of Forest-Wildlife 


ment, afternoon. 


Division Manage- 


Social evening and college alumni get 


togethers, evening. 


Wednesday, October 27 


Division of Keonomies and Policy and 


Division of Education, joint meet 
ing, morning. 

Division of Forest Management, morn 
ing and afternoon. 

Division of Range Management, after 
noon, 


S.A.F. 


ning. 


Social Hour and Dinner, eve 


General Meeting 
Monday, October 25 
HH. 


Morning Session 


Jay Price, Chairman 


Theme: “Our Changing Forests.” 
1. Introduction by the Chairman. 
2. “The Forests of the Central and 
States M. B. Dicker 
man, Lake States Forest Experiment 
Station, St. Paul, Minn. 

3. “Problems and Potentials of the 
Fiber Industry.” 

“The Northern Forests.” D. Clark 
Everest, Marathon Corporation, Roth 
schild, Wis. 

“A Look 
Sharpe, 


Lake Region.” 


Across the Border.” J. F. 
Department of Lands 
Forests, Toronto, Ont., Canada. 


and 


Hard 
National 
Lumber Company, Sey 


1. “Utilization of Central 
Burton F. 
and 


Ind. 


5. “Management of Our Changing 


woods.” Swain, 
Veneer 


mour, 


lorests.” 

“The Northern Forests.” J. B. Mil 
lar, Kimberly-Clark Corporation, Nee 
nah, Wis. 





7O0) 


Hardwoods.” R. H. 
Forestry, 


Central! 
Department of 


“7 he 
Westveld, 


University of Missouri, Columbia, Mo. 


Society Affairs 
Monday, October 25 
E. L. Demmon, President 
DeWitt Nelson, Vice President 
Afternoon Session 

1. Report of the President, E. L. 
Demmon 

2. Report of the Executive Seere- 
tary, Henry Clepper. 

3. Report of the Editor, Arthur B. 
Meyer. 

1. “The 
search Project.” 
Director. 

5. Committee Reports. 

Open forum diseussion 


Forestry Re 
Kaufert, 


Society's 


Frank H. 


Division of Education 
Monday, October 25 
Kenneth P. Davis, Chairman 
Archie E. Patterson, Viee Chairman 
J. Whitney Floyd, Seeretary 
Evening Session 
1. “The Place of Forest Fire Con 
trol in Forestry Sehool Curriculums.” 
R. Keith Arnold, School of Forestry, 
University of California, Berkeley, 

Calf. 

Discussion 

2. “They Received Forestry Hon 
Awards.” J. S. Illick, College 
of Forestry, State New 
York, Syracuse, N. Y. 

3. Symposium: “Master’s Degrees 

Sehools.” Moderator 
Davis, School of Natural 
Michigan, 


ors and 
University of 


in Forestry 
Kenneth P. 
Resources, University of 
Ann Arbor, Mich. 
“Status, Trends, and Perspective in 
Master Degree Myron 
Krueger, School of Forestry, Univer 
sity of California, Berkeley, Calif. 
“Building a Master’s Degree Pro 
vram on a Liberal Arts Foundation.” 
Clarence F. Korstian, Sehool of For 
estry, Duke University, Durham, N. C. 
“Building a Master’s Program on an 
Undergraduate Degree in Forestry.” 
Ernest O. Wohletz, College of For 
University of Idaho, Moseow, 


Programs.” 


estry, 
Idaho. 
“Employer Viewpoints” : 
1) Private 
Orell, Weverhaeuser 
St. Paul, Minn 
(2) Publie. H. Dean Cochran, U. S 
Forest Milwaukee, Wis 
General Discussion by Panel 


Industry Bernard I, 


Sales Company, 


Service, 
Open Discussion by members 


Division of Public Relations 
Monday, October 25 


Ralph G. Unger, Chairman 


Albert K. Wiesendanger, 
Vice Chairman 

Mattison, Secretary 
Evening Session 

1. “Trees and People.” 
Taylor, Trees for Tomorrow, 
Merrill, Wis. 

Discussion. 

2. “Forestry Extension in In 
diana.” Edgar J. Lott, Agricultural 
Extension Service, Lafayette, Ind. 


C. W 


Melvin N. 
Ine., 


Discussion. 


Division of 
Watershed Management 
Monday, October 25 
Marvin D. Hoover, Chairman 
Robert E. Dils, Viee Chairman 
James J. Byrne, Secretary 
Evening Session 

1. Panel Diseussion: “Do Forest- 
ers Face Watershed Management 
Problems in the Lake States?” Mod- 
erator: P. A. Herbert, 
Conservation, Michigan State College, 
Mich. 

Chester Wilson, Di 
rector (retired), Minnesota Depart 
ment of Conservation, St. Paul, Minn. 

R. D. MeCulley, Lake States Forest 
Experiment Station, St. Paul, Minn. 

F. G. Kilp, Nekoosa-Edwards Paper 
Company, Port Edwards, Wis. 

K. W. Udd, U. S. Forest Service, 
Duluth, Minn. 


2. Business meeting. 


Kast Lansing, 
Participants: 


Division of Forest Products 
Tuesday, October 26 
R. C. Fraunberger, Chairman 
Lincoln A. Mueller, Vice Chairman 
Russell Stadelman, Secretary 
Morning Session 
Theme: “Recent Developments in 
Forest Products in the North 
Central States.” 
l. “A New Hardwood 
Creates Opportunities for Better For 
estry in Ohio.” W. H. Hildebrand, 
Mead Paper Corporation, Chillicothe, 
Ohio. 
Diseussion. 
2. “Problems 


Pulpwood 


from Me- 
chanization in Harvesting Forest 
Products.” Leland J. Hooker, Forest 
Products Research Laboratory, Michi 
gan College of Mining and Teehnol 
Houghton, Mich. 

Diseussion. 
3. “Trends in Machine Planting.” 
C. A. William Bonifas 
Lumber Company, Marquette, Mich, 


Resulting 


ogy, 


Samuelson, 


Diseussion. 

1. “Trends in the Veneer and Ply 
wood Industry of the North Central 
States.” H. O. Fleischer and T. R. 
Truax, both of the Forest Products 
Laboratory, Madison, Wis. 


Division of 


JOURNAL OF FORESTRY 


Discussion. 

5. “The Effects of Recent Develop 
ments in Furniture Manufacturing on 
Wood Use.” Stephen B. Preston, 
School of Natural Resources, Univer- 
sity of Michigan, Ann Arbor, Mich. 

Discussion leader: Fred E. Dickin- 
son, School of Natural Resources, Uni 
versity of Michigan, Ann Arbor, Mich. 

Division of Forest Recreation 

Tuesday, October 26 
Harthon L. Bill, Chairman 
William N. Parke, Viee Chairman 
Donald Dunean, Secretary 
Morning Session 

1. “The Contradiction of Wilder 
ness Preservation in a Democracy.” 
James P. Gilligan, Department of For- 
estry, Oklahoma Agricultural and Me- 
chanical College, Stillwater, Okla. 

2. “Management of the Itasca State 
Park Forest to Meet Recreational Ob 
jectives.” Henry L. Hansen and Don 
ald P. Dunean, School of Forestry, 
University of Minnesota, St. Paul, 
Minn. 

3. “Recent Mining Activities in and 
adjacent to the Roadless Areas of the 
Superior National Forest.” Galen W. 
Pike, U. S. Forest Duluth. 
Minn. 

4. “Quality Standards for Forest 
Recreation and Wildlife Production 
and Harvest.” J. V. K. Wagar, Colo- 
rado A & M College, Ft. Collins, Colo. 

Division of Silviculture 
Tuesday, October 26 
Philip A. Briegleb, Chairman 
J. W. Duffield, Vice Chairman 
Henry L. Hansen, Seeretary 
Morning Session 

1. “A Deeade of Development. in 
Forest Practices: 1940-1950.” Ken 
neth P. Davis, Department of For 
estry, University of Miehigan, Ann 
Arbor, Mich. 

2. “The Gross Yield of Douglas-fir 
in the Pacifie Northwest.” George R. 
Staebler, Pacifie Northwest Forest and 
Range Experiment Station, Olympia, 
Wash. 

3. “Early 
Central Hardwoods to Management.” 
Leon S. Minekler, Central States For 
Station, 


Service, 


Growth Response of 


est Experiment Carbondale, 
Ill. 

4. “Hardwood Tree 
Silvieultural Tool in the Management 
of Cumberland Plateau Hardwoods.” 
Henry W. Smith, Jr., Department of 
Forestry and Engineering, The Uni 
versity of the South, Sewanee, Tenn. 

5. “Where Does Thinning Fit into 
the Management of Lake States Pulp 
wood Stands?” Otis Hall, School of 
Minnesota, 


Grades as a 


University of 
Minn. 


Forestry, 
St. Panl, 





SepreMper 1954 


Afternoon Session 


Symposium: “Coordinating Silvieul 


tural Objectives and Practices with 

Wood Quality and Species Require 

ments in the Forest Industries.” 
Moderator: 7. D. 


5 “Prospective W ood Quality and 


Stevens. 


Forest 


Prod 


Requirements in the 
Industries.” J. A. Hall, Forest 
ucts Laboratory, Madison, Wis. 

2. “The Case for ‘Cellulose’ For 
estry.” Russell Watson, . Consulting 
Forester, Manistique, Mich. 


Species 


3. “Composition and Quality Ob 
jectives for the Aspen Type: Aspen 
Management in the Lake States.” Z. A. 
Zasada, Lake States Forest Experi 
ment Station, Grand Rapids, Minn. 

t. “Silvicultural Problems in Cen- 
tral States Forests: 
Quality Objectives.” L. E. 
Coal 


Composition and 
Sawyer, fn 
Terre Haute, 


diana Association, 


Ind. 

5. “Suecessional 
Vegetation and Future Wood Sup 
plies.” Henry L. Hansen, School of 
Forestry, University of Minnesota, St 
Minn. 

6. Report of Committee on Forest 
Scott S. Pauley, 


Trends of Forest 


Paul, 


Tree Improvement. 
Harvard University, Petersham, Mass. 


7. Other committee reports. 


Division of Private Forestry 
Tuesday, October 26 
KE. Stanley Hurd, Chairman 
Arthur W. Nelson, Vice Chairman 


Edwin J. Jankowski, Secretary 


Afternoon Session 
l. “The Lake States Council of In 
dustrial Foresters. What Is it?” Bruce 
G. Buell, Northern Paper Mills, Green 
Wis. 

2. “Industry Forest Management 
in the Lake States.” B. L. 
Nekoosa-Edwards 
Wis. 


Management 


say, 


Research 
Berklund, 
Company, Port Edwards, 

3. “Industry Forest 
Research in the United States.” 
Cummings and F. H. Kaufert, Society 
of American Foresters Forestry Re 
search Project, St. Paul, Minn. 

}, “Forests and the Mining Indus 
try in the Lake States.” R. 
The Cleveland-Cliffs 
Negaunee, Mich. 


Tron 


Lake States.” W. A. Kluender, Chica 
go and North Western Railway Sys 
tem, St. Paul, Minn. 

6. “Trees for Tomorrow—An In 
dustrial Approach to Resource Man 
M. N. Taylor, Trees To? 
Tomorrow. Ine.. Merrill, Wis 


agement.” 


Paper 


we. EE. 


H. Ewalt,. 


Company, 


5. “Railroads and Forestry in the 


Division of Forest-Wildlife 
Management 
Tuesday, October 26 
J. V. K. Wagar, Chairman 
Ralph T. 
Herman F. Olson, Secretary 


King, Viee Chairman 


Afternoon Session 

1. “Wildlife Management as a Part 
of Multiple-Use Forestry —Status and 
Ralph T. King, Depart 
ment of Forest Zoology, State Uni 
versity of New York, Syracuse, N. Y 

Diseussion leader: Harold G. Wilm, 
College of Forestry, State University 
of New York, Syracuse, N. Y. 

2. “The Wisconsin 
Forest-Wildlife 
Viewpoint.” 
Forest 


Prospect sg.” 


Cooperative 

The For 
Bulfer, 
Rhinelander, 


Program: 
Dan E. 
Service, 


ester’s 
U. § 
Wis. 
s “2s W iseonsin 
Forest-Wildlife 
life Manager's 
Smith, 
Wisconsin Conservation 
Madison, Wis. 
1, Report of 
Professional 


Cooperative 
Program: The Wild 
Viewpoint.” J. R. 

Management Division, 

Department, 


Game 


Inte 
Range 
Manage 


Committee to 
Forestry, 
Wildlife 

ment Responsibilities. Paul Hickie, 
Fish and Wildlife Serviee, U. S. De- 
Denver, 


crate 


Management, and 


partment of the Interior, 
Colo. David F. Costello, U. S. Forest 
Service, Portland, Ore. Ralph = R. 
Hill, U. S. Service, 
Colo. 


Forest Denver, 


Joint Meeting 
Wednesday, October 27 
Division of Forest Economics and 
Policy 


Duerr, Chairman 


William A. 
Henry J. Vaux, Vice Chairman 
M. B. Dickerman, Secretary 
Division of Education 

Kenneth P. 
Archie E. Patterson, Viee Chairman 
J. Whitney Floyd, Secretary 


Davis, Chairman 


Morning Session 
Symposium: “Economics in 
General Forestry Curriculum.” 
l. “The Demand: What 


in’ Economies Business Do 


the 


Training 
Em 
ployers Want in the General Forestry 
Graduate ?” 


and 


Kugelman, 
New 


Lawrence JJ. 
International Paper 
York, N. : # 
2. “The 


in Eeonomies 


Company, 


What 


Susiness 


Training 
Are the 
Schools Giving the General Forester?” 
Albert C. Worrell, School of Forestry, 
University of Georgia, Athens, Ga. 

3. “Some Ideas for Better Meeting 
the Demand.” 

“Through General Courses in 
Paul G 


Supply: 
and 


Eco 


nomies and Business.” Keat, 


70] 


College of Forestry, State University 
of New York, Syracuse, N. Y 
“Through Courses in the Economies 
of Forestry.” Ernest Wohletz, College 
of Forestry, University of Idaho, Mos 
Idaho. 
“Through the Teaching of Eeonom 
Other Courses.” 
Allyn M. Herrick, Department of For- 
Purdue Lafayette, 


cow, 


ics and Business in 
estry, 
Ind. 

1. Comments. 

“On the Demand.” Russell N. Cun 
ningham, Lake States Forest Experi 
ment Station, St. Paul, Minn. 

“On the Supply.” Charles H. Stod 
dard, Independent Timber Farmers of 
America, Minneapolis, Minn. 

Otis F. Hall, 
School of Forestry, University of Min 
nesota, St. Paul, Minn. 

“By Way of Summary.” J. 
srown, School of Natural 
University of Michigan, Ann 
Mich. 


University, 


“On the Proposals.” 


Willeox 
Resources, 
A rbor, 


Division of Forest Management 
Wednesday, October 27 
Merle S. 
Myron B. Savage, Vice Chairman 
R. Keith Arnold, Seeretary 


Lowden, Chairman 


Morning Session 
Protection 
1. “Fire Control Progress in’ the 
States.” J. A. Mitehell, Lake 
States Forest Experiment Station, St. 
Paul, Minn. 


2. Symposium: “Cooperative Ap 


Lake 


proaches to Fire Control.” 

“Fire Compaets and Their Use.” 
Arthur S. Hopkins, Northeastern 
Forest Fire Protection Compact, Chat 
a 2 


“Cooperative Logging Slash Studies 


in Idaho.” George Fahnestock, Tnter 
mountain Forest and Range Experi 
ment Station, Missoula, Mont. 
“Cooperative Suppression.” R. C. 
Winkworth, Department of Conserva 
tion and Development, Raleigh, N. C. 
“Operation Firestop.” R. Keith 
Arnold, School of Forestry, Univer 
sity of California, Berkeley, Calif. 
Discussion. 
3. “Forest 
States.” 


partment of 


Inseet 
Daniel 
Entomology, University 
Wis. 

Meeting the 


Surveys in the 
Lake Benjamin, De 
of Wisconsin, Madison, 
1. “Progress in Oak 


Wilt Threat.” 


Afternoon Session 
Photography and Mensuration 
l. “Application of Area Control in 
Regulation.” Perry Fassett, U. S. For 
est Service, Cass Lake, Minn 





(on ; bevre Inventor 
| rT Busine Machine Methods.” 
Wright, Union Bag and Paper 


Savannah, 


John 
Ga. 

Harold Koll 
mever, Miehigan Department of Con- 
Mich 
(Comments. 
leader: A. EF. 
Duke 


Company, 

State Comments 
ervation, Lansing, 
Industry 
Wacker 
Uni 


1) eu on 
Forestry, 
Durham, N Cc 


man, School of 


Forest Administration 
1. Symposium: “Scientific 
agement in Forestry.” 
“Its Place in National 
ministration.” L. K. Mays, U.S 
Portland, Ore. 
Forestry Ad 


Man- 


Forest Ad 
For 
est Service, 
“Its Place in 
ministration.” 
“Its Place in 
inistration.” 
“Its Place in 
» “Where Does Thinning Fit into 
the Management of Lake States Pulp 
Hall, 
Minnesota, St. 


State 


Indust ! inl Forest Ad 


Forestry Edueat ion.” 


wood Stands?” Otis Sehool of 


Forestry. University of 
Poul, Minn 

3 «6 “Chemical Herbicides as a Tool 
in Forest Arend, 
Lower Peninsula Forest Researeh Cen 


Kast Lansing, Mich 


Management.” John 


Business meeting 


Division of Range Management 


Wednesday, October 27 

M. W 
Charles EF 

Bert HH 


Talbot, Chairman 
Poulton, 
Tucker, Seeretary 


Viee Chairman 


Afternoon Session 
Panel Discussion: “Integration of 
Grazing and Timber Growing.” 
1. Introductory remarks by Chair 
an of the 
2. “Forest Deep 
South.” Robert S. Campbell, Southern 
Forest and Experiment Sta 
tion, New Orleans, La 
“Effect of 


| ’ ” 
n the Lake ates 


Division. 

Grazing in the 
Range 
Grazing on Timber 
Fred B 
Kixtension Service, University of 


onsin, Madison, Wis 


Trenk, 


Wis 


Timbe r 


(eo! re 


Produce 
White, 


Ission 


“Grazing and 


tion in the Ozarks.” 
\l our ( 
Jefferson City. Mo 
. “Effect of Grazing 
Pine 
6. “Harmonizing F 
\l inaAgement on the 


onservation Com 
on Ponderosa 
Reproduetion in the Southwest.” 
and 


» 4 
CLile 


orestry 
Range 
Coast.” 


Society Dinner 


Wednesday, October 27 


George Banzhaf, Toastmaster 


Presentation of the Gifford Pinchot 
Medal by President E. L. Demmon. 

Presentation of the Sir William 
Schlich Memorial Medal by President 
Demmon. 

Address, “A 

Problem.” 
President 
rector, Resourees for the Future, Ine., 
Washington, D. C. 

Entertainment. 


Broad Look at 


Reuben G. 


Our 
Resource Gus- 


tavson, and Exeeutive Di- 


Ladies’ Events 


There 
a special ladies lounge in the 


Hotel 


Ladies are cordially invited. 
will be 
Schroeder with local hostesses 
on hand. 

A tea has been arranged for Mon- 
day afternoon, Oetober 25, to be fol- 
lowed by bridge, and possibly an eve- 
ning concert. 


On Tuesday, an auto tour with 
luncheon on the lake shore and a drive 
through Brown Deer Park and Wauwa- 
tosa. That evening members and their 
ladies have been invited to an evening 
of conviviality as the guests of the 
Milwaukee 

On Wednesday morning there will 
Milwaukee's art 
museums, followed by movies and lee- 


breweries. 


be a tour of one of 


tures on the nationalities, customs, 
eostumes of Wisconsin, and on 
regional That the an- 
nual Society reception and dinner will 


he held Hotel. 


and 
art. evening 


in the Schroeder 


Hotel Reservations 


All scheduled events will be held in 
the Sehroeder, a hotel of 850 rooms. 
Llowever, the Schroeder will not be 
able to accommodate all those attend- 
ing the meeting, henee other hotels are 
cooperating. 

Members should send reservation re 
direct to the hotel of their 
choice. The reservation coupon printed 
their 


quests 
herewith is for convenience. 
Those who do not wish to clip the 
coupon from the JouRNAL may re 
quest a reservation by supplying the 
necessary information. 

sure to list first, 
third hotels, and 
yourself as attending the 
the Society of American 


In any case, be 


second, and choiee 
identify 
meeting ol 
Foresters. 

There follows a list of cooperating 


hotels in Milwaukee and their daily 


JOURNAL OF FORESTRY 


rates. They are listed according to 


size, and their convenience to the 
Schroeder. All room prices quoted are 
with bath, unless otherwise noted. 
Some hotels have rooms with connect 


ing bath at lower rates. 


Hotels 


Schroeder Hotel, 509 West Wiscon 
sin Avenue, Milwaukee 3. Single, $5 
to $10; double, $7 to $10; twin beds, 
$8.50 to $12. Suites available. 

Wisconsin Hotel, 720 North 3rd 
Street, Milwaukee 3. (Three blocks 
from Schroeder.) Single, $4.50 to $8; 
double, $6.50 to $10; twin beds, $9 
to $10. 

Medford Hotel, 607 North 3rd 
Street, Milwaukee 3. (Three blocks 
from Schroeder.) Single, $4 to $5; 
double, $6 to $7; twin beds, $7.50 
tc $9. 

Plankinton House, 609 North Plan- 
kinton Avenue, Milwaukee 3. (Five 
blocks from the Schroeder.) Single, 
$5 to $10; double, $7 to $8.50; twin 
beds, $8 to $12. 

Pfister Hotel, 424 East Wisconsin 
Avenue, Milwaukee 2. (Eight blocks 
from the Sehroeder.) Single, $5 to $9; 
double, $7 to $10; twin beds, $7.50 
to $12. 

Tower Hotel, 11th & West Wiscon- 
sin Avenue, Milwaukee 3. (Six blocks 
from the Schroeder.) Single, $4.50 to 
$5; double, $5.50 to $7; twin beds, 
$6.50 to $8. 

Towne Hotel, 723 North 3rd Street, 
Milwaukee 3. (Three blocks from the 
Schroeder.) Single, $4 to $6; double, 
$5 to $6.50; twin beds, $6.50 to $8. 

In addition to the foregoing hotels, 
there are other good hotels outside the 
and smaller hotels 
within the downtown area. A complete 
list of all city hotels and their rates 
may be obtained from the Convention 
Bureau, Milwaukee Association of 
Commerce, 611 North Broadway, Mil- 
waukee 2, Wis. 


downtown area, 


Motels 


Within a radius of fifteen miles from 
Hotel are at least two 
and tourist courts with 
rates varying from $5 to $9 for a 


the Schroeder 
dozen motels 
party of two. 

A list ot 
tained from the 


these motels can be ob 
Association of 
merce, whose address is given above, 
or from the S.A.F. Committee on 
Hotel Reservations, the chairman of 
which is Edward Ritter, U. S. Forest 
Service, 623 N. 2nd Street, Milwaukee 


3, Wis 


Com 
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Meeting Committees 


The general chairman for the meet- 
ing is H. Dean Cochran, regional for- 
ester, U. S. Forest Service, 623 North 
2nd Street, Milwaukee 3, Wis. 

Assisting him are the following com- 
mittees and their personnel. 


Program Committee 


The chairman of the program com 
mittee is Kenneth P. Davis, School 
of Natural Resources, University of 
Michigan, Ann Arbor, Mich. 

The other members are Bruce G. 
Buell, H. E. Ochsner, Clarence Prout, 
and L. E. Sawyer. 


Arrangements Committee 


The chairman of the Committee on 
Arrangements is Merle §S. Lowden, 
U. S. Forest Service, 623 North 2nd 
Street, Milwaukee 3, Wis. 

Assisting him is H. J. MacAloney 
and heading up the special task eom- 
mittees are the following: 

Publicity: H. Kk. Pyles. 

Reception: Fred G. Wilson. 

Entertainment: Stanley Locke. 

Hotel Reservations: Edward Ritter. 

Meeting Rooms: John Von Bargen. 

Field Stops: Allan Haukom. 

Ladies Events: Mrs. Ray Bassett. 


Se (> 
> hb hm 





The President’s Column 











When the So 
setyv of American 
Foresters was on 
vanized in 1900 
there was only 
handful of — pro 
fessional foresters 
in the United 


States. Most ol 
Los) 


E. L. DEMMON 


these had received 
training om Eu 
rope. There was no selence of Ameri 
can Torestry this had to be developed 
over the vears, with European forestry 
serving as a guide in the early decades 
Now, after 50 vears, American forestry 
stands on its own feet, with a seience 
of its own. Its growth is reflected in 
the growth and activities of our So 
ciety, which now numbers almost 
10,000 members. 
For many vears the Society aecepted 
into membership unyv forestry school 
vrraduate who was properly quatlitied 


and recom 


ended; later, only eradu 








Society of American Foresters 


Annual Meeting 
Milwaukee, Wis., October 24-27, 1954 


Kirst Choice Tlotel 
Second hoice 


Third ( ‘hoice 


Please make a reservation for the following room aecommodations 


for arrival on October Departure date, October 


I understand that accommodations will be provided at the daily rate 


specified, if available; otherwise the next nearest rate will apply. 
Single room with bath. Rate $ 
Double-bed room with bath. Rate + 
Pwin-bed room with bath. Rate 4 
Suite (parlor, twin-bed room, and bath). Rate 4 
Other (specily accommodations desired). 
Rate $ 


The above room accommodations are requested for the following per 


sons, In addition to myself. (Print or type names and addresses legibly.) 


My name: 
Street address: 


City, zone, state: 
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_ ‘ ¥ y . . . J = ‘ “ , s . a“ ’ > 
FISCAL YEAR MEMBERSHIP FISCAL YEAR MEMBERSHII 
T ‘ > ‘ Y 
CAMPAIGN CAMPAIGN 
Section Box Score School Box Score 
\pplications received! Student applications received 
Proposed September Total . September . Total 
Section 1954 quota listing fiseal year School listing fiscal year 
; Alabama Polytechnic Institute ( 7 
\ phen low ov . ns rr 
“es A 100 , University of California 0 >. 
PI — : Colorado A & M College 0 17 
Central Roel Mountain ! o T 
= Duke University 0) 12 
Central States 110 ' 79 ’ - : 
University of Florida () 16 
Columbia Rivet 140 U a. a a pe : 
Gulf States Ts niversity of Georgia yi 3S 
: F University of Idaho 0 29 
‘ mre tt) i an 
—— im “7 é Iowa State College 0 26 
nte ol ain oO ; . . , 
ntermountalr I Louisiana State University 0 14 
Kentucky Tennessee 30 ; ’ . ¢ < 
v ° University of Maine l 16 
New England i) } vs . 
Ae University of Massachusetts 0 lt 
New York 65 “ 9 : 7 . : 
: Michigan State College 0 25 
Northern California 120 | 34 Tn . : 
Nort! Rocl uM ae University of Michigan 0 29 
rh en ee eee nic “ University of Minnesota 0 20 
“stent - ' ox . ti University of Missouri l »0) 
~ ~~. bh “ ine on t ov Montana State University 0 19 
Senthe 59 a for . : ‘ 120 State University of New York 0) 23 
cain rn anrornia ope v = North Carolina State College i 19 
~e *Mieoie Vall S v Be Oregon State College 0 17 
Pper-Ssississipp! aney we . . Pennsylvania State University 0 33 
Washington 5 0 r{ . ee ape : 
Micl , Purdue University 0) 19 
ISCONSIN: Michigan Ov : , Utah State Agricultural College ( 8 
University of Washington l 28 
l'otals 1500 4) S37 West Virginia University 0 16 
Yale University 0 3 
IStudent, Junior, Affiliate, Associate initial) grades fi 
Potals 5 i84 
ites of aceredited forestry schools were — specialized with the establishment of First and last, let us keep our So 


weeeptable for full Membership ; more sub ject divisions. Sinee December ciety tops as a professional organiza 
recently, requirements for the entering 1933 eleven of these have been set up tion. Let us keep our JOURNAL broad 
evrade of Junior Member inelude grad (Edueation, Forest Economies and in its interests and our Society broad 
mation frome om necsedited fecestr: Poliey, Forest Management, Forest in its activities, the better to serve the 
chool, and a minimum of approved Wildlife Management, Private 


basic forestry courses (silviculture, estry, Publie Relations, Range Man 


For profession and the public interest. Let 
us provide opportunities for all mem 
bers, in all grades, and in all fields of 
interest, to participate in Society af 
fairs to the maximum extent. As we 
conduct ourselves as professional for 


lorest management, forest protection, agement, Forest Products, Forest Ree 


forest economies, and wood utiliza reation, Silvieulture, and Watershed 


tion). Of course, any well recommend Management). These divisions provide 

ed forester om — er eats =~ opportunities for specialists or those  g.ters, so will we be accepted amongst 

he possessed the technical qualifications oe a ade are / ; a2 
f t profession has always been eligi interested in these various forestry  ccientists and the general public. Let's 

0 Ww pProlessio asi i Ss ie y 4.) ‘ . ae 6 > ” > 

ble 4 espa ields to attend special sessions at the EE SO ae ENG 
Me L0F MeCMOECTSAIp. annual Society meetings, and to get 


rhe tendeney in recent years has together on other oceasions. Their 
heen towards more specialization in officers arrange these programs, stimu - Otte 
forestry as in all other professions. late interchange of ideas, and promote ° . 


This is apparent in the expanded cu articles in these specialty fields for the 

riculums offered by forestry schools JourNau. This is all to the good, and 6 ie Se 5 

ind in the available Lorestry jobs. Tn helps to keep our Society dynamie. _— 

creased specialization also has brought Some of our members are concerned Metropolitan Chapter Fall 
thout new societies—American Society that we may become too specialized and Meeting 

of Range Management (1947), Soil jose many of our members to other pro 

Conservation Society of America fessional societies. Certainly our So The Metropolitan Chapter of the 
1941), Wildlife Society (1937), Fon ciety eannot satistv all the wants ot New York Section will hold its Fall 

est Products Research Society (1947), everyone engaged in activities border meeting October 6. The program will 

ete. Foresters with specialized train ing on forestry—wildlife, water, prod be devoted to forest geneties headed 


ing or interest in these particular  yets. range, to mention a few. Yet we by Dr. Ernst J. Schreiner. 


phases of land use or wood technology do weleome workers in these closely Further particulars may be obtained 
are thus offered outlets tor their spe associated tields into our membership trom James B. Carlaw. International 
elalized interests if not as full members, then as Asso Paper Co., 220 E. 42nd St... New York 


Our Society, too, has become more ciates or Affiliates. vg 
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PINE SEEDLINGS and other high-value timber species mature in a 
short time after control of overtopping hardwoods gives them 





BASAL BARK TREATMENT requires all-around coverage of the 
basal area with Esteron 245 from the ground line upward 15 
inches. Wet thoroughly until run-down or run-off is apparent. 


adequate room, air, sunlight, soil nutrients and moisture. 


ESTERON 245 
EFFECTS LOW COST PINE RELEASE 


Offers a positive means of removing hardwood 


competition to speed vrowth of seedling conifers 


A modern forest practice which is paying big dividends is chemical 
control of weed trees shading out young conifers. either as release or 
preplanting treatment. Using Esteron” 245, Dow's low-volatility 2.4.5-T 
ester brush killer. in frill or basal bark treatment kills oak, poplar and 
other unwanted trees which compete with the small conifers. Frill 
application is economical on larger trees, basal bark spraying on smaller 
ones. Both methods of application have proved effective over a wide 
range of hardwoods. Airplane spraying has been used successfully for 


large-scale release in areas where nearby farm crops are not a factor. 





We invite inquiries from state and federal foresters, lumber companies. 


HARDWOODS 8 inches or over in diameter are pulp and paper companies and tree farmers. Dow sales and technical 
controlled economically by cutting an axe é : . j 
frill through the bark all around the tree men are available for consultation and assistance. THE DOW CHEMICAI 


and spraying the cuts with the brush killer. company, Agricultural Chemical Sales Department, Midland, Michigan. 


you can depend on DOW AGRICULTURAL CHEMICALS 




















| 


| uenera Rich Bickel 


Infringers and 
imitators warned. 





3 Patents Best 
material. Sold by 
the thousands 







Durable 





THE RENOWNED 
CHARLES HH. RICH 
“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 








WOOLRICH, PA 














For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY INC. 


Baldwin, Georgia 








Calders' Forest Road 


ENGINEERING TABLES 


Complete tables for field work on 
waterproof paper and acetate cover. 
Sent on approval Price 5.00 
CALDER and DOUGLAS G. CALDER 
Eugene, Oregon 


LESTER € 
1828 


Hilyard St 











OW: 


the 


trees 
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... and 4 Quarts cost 
less than 


THE NELSON WAY 


Today, only one year after Nelson first introduced its 
revolutionary new paint—can—gun combination for 
marking trees, the paint has been further improved, and 
with volume from all over the world continuing to swell, 
the price has once more been reduced! 

Today, using Nelson paint packed in quarts and marking 
Nelson 
you can buy by the gallon 


1. YOU USE LESS PAINT 


Nelson's new tree marking paint stays on the surface 
You get more and brighter marks per gallon. 


YOUR MARKS ENDURE 


With the new Nelson marking paint, trees stay marked 
or years. 


YOU SAVE TIME 


No stirring, straining or transferring of paint. 
NEL-SPOT gun using Nelson paint is always ready for 
use with no preparation of any kind. 

Prove it!—For new lower prices, details, write Dept. JF-14 


THE NELSON COMPANY 


Opportunities for Rese: 


Forestry, Vol 
1951 was 
Natural 
uses to 


In the JouRNAL OF 
19, No. 11, 
an article “Seientifie Use of 

Areas.” the 
which Natural Areas are adapted; uses 
for whieh, in the opinion of the Com 
Natural Areas, 


are most valuable. The article also in 


une November 


It showed some ot 


mittee on such areas 


cluded information on the only known 
example of research being carried out 


formally ina recognized Natural Area. 


The conelusion reached was that the 
Natural Areas of the nation are not 
receiving the research use for which 
they are truly adapted. 

In September 1953, the Food and 


Agriculture Oreanization of the United 


Nations published FAQ) Forestry and 
Forest Products Study No. 9 “Re 
search in) Forestry and Forest Prod 
nets.” It is of interest to review this 


publication to ascertain what research, 
directly to Natural Areas 
Natural Areas 


underway 


relating 


or which might utilize 
for research control plots, is 
throughout the world. 
Three general types of res ‘arch were 
applicable : 


the 


found to be 


Ll. Studies of characteristics of 


- BRIGHTER MARKS 
LAST LONGER ! 









1 Gallon 








way costs less than the cheapest paint 


because— 


(Ideal for Boundary Marking) 


The 


1234 Prospect Ave 


Iron Mountain, Mich 
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irch in Natural Areas 


soils under natural and = dis 


forest 
turbed conditions. 


2 Studies of 


the biological charac 


trees and shrubs; their re 
light. heat, 


life habits, as a 


teristics of 


quirements for moisture, 
their 


ilvieultural practices. 


soil; basis for 


o. Studies on composition, site re 


quirements, geographieal occurrence, 
lite habits, and succession of different 
tvpes of forest vegetation, particularly 
the for 


silvicultural 


natural vegetation, as 2 basis 


practices and for evalu 
ating vield possibilities. 

Within these three classifi 
cations FAO Study No. 9 lists the fol 
lowing research projects by countries. 


Belgium. 1. 


ileal, chemical, and biological character 


veneral 


To determine the phys 
istics of soils and their relation to oc 
currence of forest types and the be 


havior of natural regeneration. 

2. To study the natural forest asso 
clations and succession. 

Brazil. Studies on composition and 
svnecology of virgin forests, especially 
the Itatiaia Park. 

Canada. 1. To the 


ods of classifving forest areas accord 


evaluate meth- 


ing to production capacity and sue 


cesstul development by plant and tree 
associations. 


2. To study natural areas and eco 


logical reserves to determine natural 


development under undisturbed condi 
tions. 


Ceylon. To study factors affecting 


natural regeneration in: 


l. Tropieal dry mixed 


evergreen 
forests. 


2. Tropical wet evergrees forests. 


o>. Sub-tropical montane wet ever 
ereen Torests. 

Denmark. 1. To study the composi 
tion of the soil with regard to organi 


content, microflora and microfauna, as 
well as chemical changes under differ 
ent conditions of surface vegetation 
2. To determine the reaction to en 
study 


characteristics. 


vironmental faetors; to root 
habits, 
Fran ‘ 


the 


vegetation, 


seeding 


and French Union. To study 


soil development and associated 


Germany. 1. To determine life his 


tories and reactions to environmental 
factors for different tree species, most 
ly in connection with research on for 
est 
yield problems. 


”. To make 


order to get insights into the composi 


vegetation, on site factors or on 


historical inquiries in 


tion of natural forest vegetation. 
Tudia 


portant 


Studies on succession ino in 


forest communities in conifer 
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torest 


the Kula and 


forests of 


lavas for evaluating regenera 
tion and extending plantations of use 
ful 

Israel. 


in relation 


species. 


Studies of plant associations 


i 


to ecological condition s 


Italy. To study the ecological basis 
of European. silviculture. 
Jupan. Studies of soil type and 


forest vegetation, natural and artificial 
reveneration, 
Kenya. To study. silvienlture and 
enrichment of indigenous forest types. 
Valaya. Plots are 


the study of plant succession in virgin 


maintained for 
jungle and in secondary growth. 
The Vetherlands. 


figures of the 


To Pron ide exact 
the 
different 


influence on sites 
affected by 
plant associations. 


Vew Zealand. 
netions to 


and their soils 


To determine the re 
environmental tactors ot 


ruportant trees, 


Voriway. To study the soil develop 
ment and associated vegetation, the 
production of various types of humus. 

Spain. To study the requirements 
of the principal tree species, 

Surinam, The study of the differ 
ent forest vegetation types of the 
natural forest for those areas where 


surveys have been done. 
To study 


activity of soils, especially of different 


Nuweden. 1. the biological 


and 
the 


kinds of mull 


mor, 
study development of 


various 


mveorrhiza on species, par 
ticularly pine and spruce grown under 
different natural and artificial condi 
tions. 

Switzerland 1. To study the sea 


sonal progress of litter decomposition 


of the most important Swiss species 
on different soils. 

2. To determine Life histories and 
reactions to environmental factors for 


all important tree hrubs anid 


species, 
herbaceous species. 
To determine conposition, strne 
ture, occurrence, site requirements and 
life histories of the natural forest 
plant dssociations. 

United 


and N 


structure 


/ 


Kingdom 0 Great Britain 


orthern Treland. To study torm. 


natural regeneration of 


hoth in 


and 


Virgin Torests temperate re 


gions and in the wet 


United 
lowing propects are isted 
l. To lite 


reactions to environmental 


tropes, 
contrast fol 


the 


States, By 


determine histories ane 
tactors tor 
the 150-odd important timber tree spe 
cies and thousands of associated forest 
tree, shrub, and herbaceous species of 
the United States. This work 


rly all forest experpoent sta 


Is carried 
on mt oe 


‘ — } 
=. lo ecoloew1ed 


the 
mechanisms involved in the | 


determine 
itural re 
forest unity 
Forestry, Yale 


placement ot 


Lv another-—-S 


one 
‘hool of 
University. 

From this brief analysis, ‘t 
that this 


much of 


appears 

behind 
basic re 
Natural 


netions 


country is) lagging 
the 


pre ryect ~ 


forest world in 


search relating te 


Areas. However, two recent 


of national import are indicative ot 
the inereasing interest mm this subject: 


l. In the 


American forestry as 


proposed program tor 


worked out at 
Higeins Lake, Michigan, in June 19553 


and as presented to the Fourth Amer 


ican Forest Congress held at) Wash 
ington, D. C., October 29-31, 1955, 
the following recommendation wis 
made: 

“Establishment of permanent study 


vreas within virgin forest associations 
and other appropriate ecological areas 
in order to provide a more compre 
hensive knowledge of natura! develop 
ments.” 


=a 


> 
on Resources 


Mid-Century Conference 
for the Future. held at 
Washington, D.C.) December 2-4, 
1953, the digest on the 
those attending 
Wildlife, 
and other Recreational 
the 
subsection seemed to be in 
that there is further 
Natural Areas, 


which may be small, that 


the 


consehsus of 
the 
Wilden 


Areas in 


opinion of Sub 


section on Scenic 
Ness, 
eluded following: 

“The 
pvreement need 
many of 


he lett 


tor more 


mist 
entirely alone except in special eases 


where ao minimum of management may 


be desirable. In these ares plent mne 
animal communities mav be preserved 
usa sample of the native and oneinal 
The 


landscape value of) such 


areas 
includes inspiration, outdoor labors 
tories for research and study, check 
control areas to compare vith omar 
aged lands and places where all plant 


and animal life has right to live. We 


need to preserve examples OL Thanh 


tvpes of vegetation and natural tea 


tures vet preserved.” 

The new listing of forest pre 
\rens 
the Mav issue of 


types 
served within approved Natural 
starts on page 376 of 
FORESTRY 
mittee on Natural Areas 
attention to. the 
represented in approved Natural Areas 
filline 


the JouRNAL oF 
again draws 


youl many types not 


wnd bespeaks vour assistanee in 
It also urges your consider 
these 


the zaps. 


ation toward approved 
Natural 
check control 


AJOUN IF 


Ustbics 
(reas for basie research or as 
areas, 

SHANKLIN, Chairman 
Natural Area 


S wely f lmrerioas Forester 


Committers 7 


CPE t, VET te 








McGRAW-HILL 
BOOKS 


FORESTRY AND ITS 
CAREER OPPORTUNITIES 


By Tlanpy LL. 
New York 


Series. 167 


U ni- 
kor 


SHIRLEY, State 
frre rican 


S650. 


versity of 


estry 


pages, 


designed to 
field of forestry. Tt 
background of 
progress 
and the outlook for 
and presents situations whieh 
is likely to face 


\ stimulating 
the reader in’ the 
sketches the 
forestry, the 
the United 
the future. 


text orpent 
historical 
recent made in 
States 
the forester throughout 


his entire career, 


TEXTBOOK OF WOOD 
TECHNOLOGY 


By Th. PL Brows, The New York 
State College of Forestry: A. J. Pas 
sHin, Michigan State College, and 
C. . Forsarriu, The New York State 
College of Forestry. American For 
estry series 

Vol Lo Structure, Identification, Ds 
fects. and Uses of the Commercial 
Woods of the United States, 634 
pages, $8.50. 

Vol TL The Physical. Mechanical 


of the Com 
Lnited States 


ard Chemical Properties 
Woods of the 
$10.00. 


mereial 


—O 
(6) pages, 


The Purpose of these two companion 


volumes is to assemble information on 


all phases of wood technology, and = as 


such. the set constitutes the only com 
prehensive text in’ English written by 
experienced teachers in’ the fields em 


these phases. All material 
up-to-date 


deve lopine nts im the 


bracing all 
including — re 


fielal. 


I~ complete ly 


cent 


PULP AND PAPER 

MANUFACTURE 
Edited by J. N. 
Vol. 1V—-Auxiliary Paper Mill Equip 


ment. In Press 


STEPHENSON 


whit hi will in 
This 


chapte ron dn 


An entirely volume 


clue 


revel 


new 
material not treated before, 


opens with a fine 


strumentation and Process Control 


which it treats excessively Pumps 
ind Pumping Apparatus, Materials 
Handling, Heating and Ventilation, Us 


ind Control of Steam, Eleetrieal Equip 


iller 


ment, and Bearings and Lubrication 


Send for copies on approval 


McGRAW-HILL BOOK CO,, Inc, 


330 West 42nd St., N. Y. 36, N. Y. 

















FROM EVERY ANGLE 


Traditional K&E care and precision 
go into the making of these useful 
forestry instruments . . . K&E Right 
Angle Instruments and The K&E 
Hand Level witha right angle feature. 

These instruments are rugged... 
designed to stand up without the 
need of constant adjusting even un- 
der the rough usage of forest work. 


THE RIGHT ANGLE PRISM 


*roposa for i 1s or er i Junio rad 

; 3 es. poral: steal n the Society office dur Mar 1 \ Supy Keep Maine 
This compact instrument con- the month af Jaly ave lated below Maine Wasest Rervics August 
sists of a single ground tri- “halla ie tee aiiaiitiite of tha —— iaiv. of Maine. B.S Entomol 
angular prism and it, therefore, > wnesatiielite ait isled below wil be taken: 1938 
cannot get out of adjustment. « Council as of October 1, 1954. Commun ore bs a Sit oe of ta 
A plumb bob can be attached to itions from vot members regarding t} 9 wecoe 
the hook of the handle. embe Ae Nigel: Mr Ppa Mcgee son he — Northern California Section 

f ein ee ; P : iffiiliate Grade 


THE RIGHT ANGLE MIRROR 
This instrument gives a 
slightly larger field of view 
and is adjustable. As an 
added feature, a small plumb 
bob is conveniently stowed 
in the handle. 


a 

¥ 

THE DOUBLE RIGHT 
ANGLE PRISM 


Consisting of two ground 
pentaprisms separated by a 
plano-parallel element, it can 
be placed on a line between two 
points and a third point at right 
angles can be sighted. A plumb 
hob can be attached or the in- 
strument can be mounted on a 
staff, 


THE HAND LEVEL 

WITH A RIGHT ANGLE FEATURE 

Here is a dual-purpose instrument with 
all of K&E’s famed precision. While its 
principal use is as a hand level, it offers 
the right angle feature as well. Note the 
flat base permitting use on a level board. 
Ask any KGE Distributor or Branch 
for further information or write 


Keuffel & Esser Co., Hoboken, N. J. 


KEUFFEL & ESSER CO. 


Drafting, Reproduction, Surveying 
Equipment and Materials, 
Slide Rules, Measuring Tapes 
New York * Hoboken, N. J. 
Detroit * Chicago * St. Louis 
San Francisco * los Angeles * Montreal 
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Forestry News 


American Forestry Association 
Meets 


The American Forestry Association 
will convene September 6 through 9 in 
Portland, Oregon, for its 79th annual 
meeting. 

Feature of the event is a special 
the Caravan,” 
which will leave Chieago August 30, 


train, “Conservation 
making a grand circle tour of the West 
enroute to and from the meeting. It 
will stop at various points of interest, 
including several national parks, and 
will return to Chicago September 17. 

This is AFA’s first meeting in the 
Pacifie Northwest and it is expected 
that several hundred persons will be 
in attendance, including foresters, in 
dustrial representatives, private citi 
zens, and publie servants interested in 
the nation’s natural resources. 

AFA 


Lowell 


executive director-forester, 


sesley, reports a diversified 


program for the meeting. One day 


will be devoted to business sessions and 
the remaining three to field trips. 
Keynote speaker will be Charles A. 
Sprague, former governor of Oregon, 
Patterson (Ore.) 
William B. Greeley will be principal 
speakers at the banquet. 


while Governor and 


Giant Alaska Pulp Mill 
in Operation 


The first pulp mill in Alaska was 
dedicated July 14 at Ward’s Cove, a 
few miles from Ketchikan. The $52, 
500,000 plant of the Ketchikan Pulp 
Company — will than 
100,000 tons of pulp per year, was built 
over seven times the figure 
1867 for 


the Territory, and represents the first 


produce more 
at a cost 
paid Russia by the U. S. in 


major industrialization of the region 


since the advent of salmon canning 


and mining. No small portion of the 
credit for this development can be at 
tributed to Territorial Governor Frank 


H. Heintzleman, longtime Forest Serv 





709 


and staunch 


Alaska 


supporter of forest development. 


ie Supervisor in 


Perpetual operation of the mill is 
based on the Tongas National Forest 
by a timber contract between the com 
pany and the U. S. Forest Service that 
assures proper handling of the forest 
for present and future supplies. 


About 900 persons will be employed 


in the mill and logging operations 


Ketchikan Pulp Company — was 
formed by Puget Sound Pulp & Tim 
her Company of Bellingham, Wash., 


and American Viscose Corporation of 
Philadelphia. The latter concern man 
ufactures ravon and transparent wrap 
ping material and has contracted for 
most of the mill's production for 20 


vears., 


Royal Scottish Forestry 
Society’s Centenary Year 


The Royal Scottish Forestry Society, 
the oldest forestry society in the Eng 
lish-speaking world, is celebrating its 
was instituted in 


centenary year. It 











F ORESTRY Suppers, 


Box 8096 


Inc. 


Jackson, Miss. 


@ Cruiser Sticks 


@ Compasses 


— SENSATIONAL — 
NEW MECHANICAL TREE GIRDLER 


CUTS LABOR COSTS UP TO 50% 
PRACTICAL - ECONOMICAL - EFFICIENT 


LITTLE BEAVER .... The Machine Designed 
Especially For Tree Girdling 


$155.00 each — FOB Jackson, Miss. 


IMMEDIATE DELIVERY FROM OUR LARGE 


JOIN THE THOUSANDS WHO DEPEND UPON 
US FOR THEIR EVERY FORESTRY NEED 


@ Increment Borers 

@ Tree Diameter Tapes 
@ Log Scaling Rules 

@ Tree Marking Paint 


STOCKS 


Snake Bite Kits 
Tally Meters 
Tree Marking Devices 


- 

* 

* 

@ Surveyor's Instruments 

@ Fire Suppression Equipment 
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Mapping Accessories 














wows 


Montreal 





i10 





ne 


wheels adjustable to line up with 
tree row in sidehill planting. Over 100 


Ferguson, Case, International Su- 





Libertytown Maryland 


1854 as The Seottish 


ROOTSPRED | O00. pu, 


JOURNAL OF FORESTRY 


Aboricultural So pose to that of the UC. S. Forest Ge 


netics Institute at Placerville, Calif. 


the Society's In general the new center’s progran 


four issues fot will be directed at the fundamental 


TREE PLANTERS official journal. The ‘ . | 
1954 will constitute the centenary vol aspects of forest genetics research, 


Tao models—Heavy-duty, rugged ume \ history of Society was with special emphasis on southern 
for rough conditions published in the January issue. problems. While all its work will be 
STANDARD coordinated through the Gulfport 

Will plant your trees in heavy, stony Southern Institute of Genetics headquarters, various projects — will 
soils; sod on steep hillsides. Heeling Established at Gulfport, Miss. undergo further testing on existing ex 


perimental forests and other locations 


in use by Christmas tree growers who The South now has its own regional over the South where qualified re 
demand quality planting on rough forest genetics center. It is the South searchers are available. 

land ern Tnstitute ot Genet ‘sont Facilities including a headquarter: 
Heavy-duty machine only $325 Ciulfport, Miss ’ which Was officials office, laboratory and vreenhouse, now 
f.o.b. Frederick, Md. For Ford, itil ds ton es Ce Dial Bethan 


available on the Harrison Experimen 


per C, etc. on duly 1 tal Forest, will house the new insti 
M-4 This new center is the outgrowth of tute. Meanwhile, the Forest Service 
Quality planting on recently cut-over au cooperative study the U.S. For reports it will shortly announce stall 
ae SNe Sees Pee eee est Service and the Forest Farmer appomtments, When fully assembled, 
Powerfully built with 28” coulter pro- \ssociation of Atlanta, Georgia, on — the staff will include several scientists 
tecting trencher—won’'t clog. Timken how forest venetics activities ino the in genetics and related fields, plus a 
mounted and sealed. Articulated con South might hest furthered number of non-professional technicians 
struction facilitates planting on short 
curves. Fits same tractors with hy- All conclusions indicated that estab and clerks. 
draulic lift lishment of a regional wenetics insti Initially, the Southern Institute o 
Scalpers available at $40 extra. tute would offer the means to ne Forest Geneties has an annual budget 
$425 f.o.b. Chattanooga, Tenn. complish this ened Southern Un of approximately $45,000 in federal 
Both models have puncture-proof stitute of Forest Geneties will function funds. It is hoped to double this 
re om heling whee For ecife | at ut the Noithern Forest Experi- shortly thiungh private ooperative 
ment Station at New Orleans, La. It participation, The Forest Farmers A- 


ROOTSPRED vork will be similar in seope and pur sociation is now sponsoring formation 
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SEEDS FOR NURSERYMEN 
TREE — SHRUB — PERENNIAL — 
FLOWER — VEGETABLE 
Correspondence with Seed Collectors Invited 


Herhst Brothers Seedsmen, Inc. 


Established 1876 














“oO y P 
578 Broapway New York 12, N. Y. 
‘ a MAUSSER TREES ore GROWING IN ALL 48 STATES / 
t FZ 
ee, 
ion year! 4 
TREES a year! 
Every year our large teams of hard- 
“ rking MUSSER tree planters start re et Pa 
more than 20 million more trees on ‘ 
t ay to hardy ealthy and success $35 per 1000 
ful treehood: Seedlings for Forest and NORWAY SPRUCE 
Christmas Tree plantings: Transplants (MUSSER Special) 
for Conservationists, Timber Operators 2 yr. seedlings 5”7-10”" 
a Farmers MUSSER customers $35 per | 
KNOW ther will receive trees that WHITE PINE 


‘ave the RIGHT START. Further, we i Oe 
about the widest selection of . Wo ee 1008 " 
lity plus Volume to be found in 

world today. You will profit from i DOUGLAS FIR 
the economies our huge volume makes 3 yr. seedlings 107-14” 
possible $40 per | 






& At right are a few of our 
low quantity prices: 
Also shade and hardwood seed 
lings. Write today for Christ- 
mas Tree Growers’ Guide and 
mplete wholesale stock list; 
tell us your requiremens. 











SHORT LOG BULTER 





Ricker Series 1000 


\ modern self-contained mill. Developed 
for the purpose of salvaging small logs, 


slabs and edgings. 


‘Built By Lumbermen For Lumbermen” 


DIMENSION 
MILL EQUIPMENT CU. 


Deansboro, New York 
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SECRETARY OF AGKIE ky Ezra T. Bentsen esents a bronze plaque to offielals 

the Association of State Foresters, ‘i Advertising Couneil, and the U.S. Forest 
Service in recognition of the rk whieh these organizations are doing through the 
nationwide Cooperative Forest Fire Prevention Program Left to right: Fred Il 
Claridge, state forester of North Carolina; Theodore S Repplier, president of Th 
Advertising Council; Secretary Benson; and Riehard E. MeArdle, chief, U.S. Forest 


Service 
Washington, D.C 


This presentation took place reeently in : 
proposed Smokey Bear Forest Fire Pre 


which The sented the 
Program for 1955, 

Attending the meeting were 
American Forest 


Scouts Scouts, 


ata meeting during 
Advertising Couneil pre : 
vention 


National Manu 


Association, Re 


s of the 
Products Industries, American 
National Board of Fire Underwriters, National Fi 
Institute, National Wildlife Federation, Asso 

Park Service, Bureau of Land Management, 
Associntion, Society of Foresters, Nations 


Asso 


Forestry 


representative lation of 
tfacturers, 
. Girl 


(ross, Boy 


Protection 
ciated 
National 


\ssociition, Sports Fishing 
Manufaeturers, Nations 
Lumber Manufacturers 


Tobacco 


\merican 


Commission on Safety Education, Institute of Life Insurance, Izaak Walton League, 
Saturday Evening Post, Columbia Broadeasting System, The White House, Forest 
Service, and state foresters from North Carolina, Kentueky, and Colorado. 

This marked the 14th consecutive vear that the state foresters, U.S. For 
Service, and The Advertising Council have worked together in planning the natio 
wide Cooperative Forest Fire Prevention Program. This program was) started in 
1942 and it is now paving real dividends in the conservation of our forest resources 
For the five-vear period prior to 1942, there was an average of 205,047 forest fires 


nu year in the United States. For the past five vears there has been an average ot 


181.741 forest fires a venr, or an average decrease of 23,306 fires a venr as compa 
vith precampaign figures. This result has been achieved in spite of the faet that 
ublie use of forested areas has inereased 100% over pre-eeampaign levels. This « 
ouraging progress has been due in large part to the splendid support which Amer 
ican business, Keep Green Associations, Red Cross, Boy Scouts, Girl Scouts, Camp Fir 
Girls, 4-H Clubs, Federated Womens Clubs, Izaak Walton League, Forest Industries, 
ind numerous other organizations have given this program. In 1953, American business 
contributed over $7,000,000 worth of free advertising time and space in support of 


the Smokey Bear Program 


of a Southern Forest) Research and made in the apphlieation of geneties in 
Genetics Foundation, which would as southern forestry. Active research pro 


sist. grams are being sponsored by the 


Southern and Southeastern Forest Ex 


Southern Forest Tree 


Improvement Meeting state 


pernment Stations; a number of 


{ 


forestry agencies, paced by the Texas 


The Third Southern Forest Tree Im 
provement meeting will be held Janu 
New 
southwid« 


Forest Service; numerous private cor 


1955 in pe porations; Tennessee Valley Authori 
last 


1953, 


arv 7@-a, 


Since the meeting im tv; and several of the forestry schools. 


January vdvances have been Adoption of tree improvement prin 





BARTLETT 
TREE TOOLS 











IREE 
for 
No. rt. 


Write for prices ol 
PAINT ask 


complete catalog, 


and oul 












TREE SURGERY 
SUPPLIES 


BARTLETT "9 80 





TRADEMARK 


COREZYND 


3015 E GRAND BLVD. 


DETROIT, MICH. 











COMPLETE INVENTORY 
CRUISING SCALE 





Hypsometer 
Biltmore Scale 

Rigid When Open 
Flexible 6-foot Steel Tape 


$3.00 EACH 


Handy Chrome-plated Case 134” Dia. 
IMMEDIATE DELIVERY 
CARL W. GETZ, President 


KURFEW, INC. 


Lansdale, Pa. 








BAKED ENAMEL 


METAL FORESTRY SIGNS 


for WOODLAND BOUNDARY MARKERS — NO 
TRESPASSING & FIRE WARNING SIGNS — 
CRUISER TAGS, et et made to your speci 

ations Write for quotations on all your sig 
need 





A. L. LIND COMPANY 
5036 Thomas Ave. So 


————<r Minneapolis |), Minn 





FOREST METEOROLOGIST 


Fire Danger Rating . . 
Sales and Service . . 
Research 


. Weather Instruments 
. Weather Modification 
Forecasts and Advisories 


j. B. “Ben” MELIN 


2806 32nd Ave. S. Seattle 44, Wash 
Telephone RA inier 0356 




















SOUTHERN GLO tree marking paint 


—New stay-mixed formula 
+71020 in - paste * ready- 
mixed * boundary paint. 


At your dealers, or write 


Soutnern Coatincs & CHEMICAL Co. 


Dept. S-2, Sumter, South Carolina 








JOURNAL OF FORESTRY 


ciples in forest practice is being aecele 
rated. 

D. A. Anderson, Texas Forest Serv 
ice is chairman of the committee on 
program and arrangements. Other 
members are George Garin, Depart 
ment of Forestry, Alabama Polytechnic 
Institute and Philip C. Wakeley, 
Southern Forest Experiment Station 
They are planning for a two-day meet 
ing that will bring together outstand 
ing authorities on tree improvement 
and genetics from the South and the 
nation, 





Industrial & Private 





J. E. McCaffrey Heads 
Southern Craft Woodlands 
Operations 


The Southern Kratt Division, Inter 
national Paper Company announces 
the appointment of J. BE. MeCaffrey 
to the position of assistant geners!| 
manager in charge of woodlands oper 


ations. 





J. KE. MecCarrrey 


Mr. MeCattrey has been located at 
the company’s Georgetown, South 
Carolina, mill as division superintend 
ent, woodlands department, ever since 
his retirement from military service im 
1946. He first was associated with 
International Paper in 1928 and atten 
having left the company briefly during 
the thirties, he rejoined in 1937 as 
division forester for the Arkansas 
Louisiana area. 

In 1938, MeCatfrey was ealled to 
division headquarters in Mobile, Ala., 
to help organize a central woodlands 
office. He served as veneral superin 
tendent of timberlands until 1940 


when he was named general super 
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intendent of wood procurement. He A. C. Klotz Heads Tacoma 
resigned from the company in 1942 to Office of AFPI The Forester’s 


rejoin the United States Army Corps 


of Engineers, reverting to inactive Alvin C. Klotz has recently assumed y ‘ay 
status with the rank of Colonel in the position as head of the American WwW ORKHORSE 
< . ° ° 9 Hy } 

1946. Forest Products Industries’ new field + 
McCaffrey is a graduate of the New office in Tacoma, Wash. Hlis new ter HALE 

York State College of Forestry Ranger "OTY includes the states of Wash aid hy i Af 

School and is a member of the So ington, Montana, Idaho, and Wyoming TYI E FZZ 

All western activities prior to the es 

tablishment of the Tacoma office were rhe Portable Hale FZZ Centrifugal 


: ee Pumping Unit will supply f 1 
rand ler » Porth: office rom draft 
handled by the Portland itive, 60 GPM at 90 Ibs. up to 150 GPM 


ciety of American Foresters and the 
Society of American Military Engi 
neers. He is a past president of the 
American Pulpwood Association and Klotz graduated from the College at 30 Ibs. 


is presently a director of the Forest of Forestry at the University of Wash This compact, sturdy, quick starting 


Geneties Research Foundation and a ington, and was formerly associated unit is a ** Forester’s Workhorse’? for 
member of the advisory board, Ameri with Miller Freeman Publications. fighting forest, brush, and field fires. 
For a" 7 r One state forestry department has 
ean orest rot ucts Industries. ; Over fifty of them in service. The 4 
H. H. Flickinger, who has served as @. K. Gunderson Joins cycle aircooled 8% H.P. engine is 
assistant division superintendent of Dalton-Brundy Company easy to start in any kind of weather. 
oe eM oinig age “ ~_ Glenn K. Gund oined tl OTHER HALE UNITS 
amec ‘eplace Mr. McCaffrey. menn » aunderson Nas JOMEs he ‘ 
n we" : to re “4 “a “ 4 Pe valine siailh okt (ics Wieiiaes: Minit Goes CFUS 600 U.S. GPM at 120 Ibs. 
vraduate of both the New ork State ‘ — enti an oar *WF 150 U.S. GPM at 100 Ibs. 
College and Yale University schools ber ( ompany ot Norfolk, Va. He has tHPZZ 15 U.S. GPM at 200 lbs. 
of forestry, he has been connected Previously been with the American wate 60 U.S. GPM at 600 Ibs. 
with International Paper since 1946, Hardware Company of Petersburg, wd oe ee ee 
Va and with the Tennessee Valley | 23 ieaie’saaaie! tn si 
, Authority. Gunderson receive s mas 
W. C. Hammerle Joins pe es all —_ ace ee on Write for literature on Hale Fire Pumping 
ers degree from the University of Units. 


New Marketing Institute Michigan in 1941. He served with an et as hnow if you weet & demeietion, 
Army Engineer Forestry Company in 


Ww. C. | é ierle tormerly tl he c 
; agi eae oe ee Burma during the war. FIRE PUMP CO. 
Southern Pine Association and more CONSHOHOCKEN. PA. 
recently with the Forest Farmer's As 


sociation, has assumed the position of Government 
executive secretary of the Southeast FOREST SEEDS 


ern Pine Marketing Institute. This is Col. H. B. Donaldson in Korea of CALIFORNIA 























a newly formed association of lumber Since 1952 
manufacturers in the Carolinas, Geor Col. H. B. Donaldson, Kighth Arm R. S. ADAMS A. P. BAAL 
gia, and Florida set up to promote the — forester and reforestation officer S 553 CAMPUS WAY 
marketing of trade marked lumber, Korea, was assigned on July 2 to com DAVIS —————_—_——— CALIFORNIA 
properly manufactured and graded by — mand the 19th Infantry Regiment on 

the member mills. Mr. Hammerle re- duty there. 


GHOST-WRITING 


And professional assistance in the prepara- 
tion of forestry manuscripts and reports. 
S. Forest Service until the start of Twenty years experience in forestry research 
in the South. 


ports that the organization's under A graduate (1933) of the College ot 
taking will be somewhat similar to scant at Svracuse, he was with the 
that of the Arkansas Soft Pine Burean |; 
and of such a nature that it does not World War Ii. 
duplicate or compete with the Southern P i iil HENRY BULL 

In June Col. Donaldson supervise 1514 Fern St., New Orleans 18, La. 





Pine Association. Subsequently head 





the planting by helicopter of 500 


 . BERNARD 
— Kamp-Pack 





quarters will be set up at Savannah, 


fseorgia. 


R. F. Haussman Joins 
Lumber Concern 


R. F. Haussman has resigned his 


“OUTDOOR FOOD” HELPS RANGERS, 
FORESTERS, TRAVEL LIGHT and FAST 


Delicious non-perishable food is concentrated for easy 
carrying. 25 pounds finished food weighs only 9 pounds. 
Nothing to add but water. 12 full meals in waterproof 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 
foresters, too. 






position with the U.S. Forest Service 
to become general manager and for 
ester of the John W. Morgan Lumber 
Company at Pittsfield, Penn. At the 
time of leaving the Forest Service, 
Haussman was resource management 
staff forester on the Allegheny Na- 
tional Forest. He has spent 20 years 
with the service in various part of the 
East. In addition to his new duties 


Write for KAMP-PACK booklet and Bernard INSTI- 
TUTIONAL FOOD LISTS for he-man lumberjack meals. 
Haussman expects to handle such out- 
side consulting work as time will per- BERNARD FOOD INDUSTRIES ...2 plants to serve you 


mit. P O.. Box 487, San Jose, Calif. * 559 West Fulton Street, Chicago 6, Ill. 








REFORESTATOR 


Mechanical Tree Plante 


Manufactured by 
L. W. MERIAM CO. 


Elsie, Michigan 








GROW TREES 


FOR XMAS TREES AND FORESTRY 
Fir, Pine and Spruce in Variety 
Seedlings and Transplants 
Write for Price List 
Suncrest Evergreen Nurseries 
P. O. Box 643, Johnstown, Fa. 











SILVA COMPASS 


Simpler — More Accurate 
Recommended by foresters for cruis- 
ing. Easier to use, faster, positive. 
Direct course readings. Write for 
free literature and instructions. 


SILVA, INC., Dept. J, LaPorte, ind. 





THE LOWTHER 
TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 
are properly planted for maximum 
survival in any soil because they have 


been given the right start. 


Three distinct models available to 


cover all soil conditions and terrain 


For details, write: 


THE HARRY A. LOWTHER COMPANY 


INDUSTRY AVE., JOLIET, ILL. 
By The Makers Of The Famous 


Lowther C-Sarve 


pounds of quick-germinating mustard 
eed, the start of 
tate denuded Korean hillsides for the 


a program to revege 


prevention of soil erosion and as pre 
paration for the planting of a million 
seedlings next spring. 

His address is Headquarters, 19th 
A.P.O. 24, ¢/o 


Postmaster, San Francisco, Calif. 


Infantry Regiment, 


Federal-State Conservation 
Relationships Study 


AU special 


bon on 


committee of the Com 
Intergovernmental Rela 
tions is undertaking to consider ques 
tions of federal and state relationship 
in the field of resource management 
and conservation. The first meeting of 
Washington, 
D. C., in July under the chairmanship 
of William 8S. 
chairman of the 


the group was held in 


Rosecrans of Los An 
geles, California 
Board of Forestry and past president 
of the American Forestry Association. 
This is the first federal study of the 
broad field. Work on its cor 


sideration has begun by mailing ques 


whole 


tionnaires to conservation leaders 
throug 


attention to nine major subjects: (1) 


out the country inviting special 


Should federal aid in state and private 
forestry and fish and wildlife restora 
tion be continued? Are they effective? 
Can thev be 
tional federal grants 
What are the federal and state respon 
sibilities in natural resource develop 


improved ? Are addi 


needed? (2) 


ment and management on wild lands 
and what should be the technieal and 
financial relationships? (3) Should the 
federal government make grants-in-aid 
for regulation of timber cutting? (4) 
Should there be a change in federal 
poliey in water resource development 
as affects states and local governments? 
(5) Should there be any change in 
federal policy as relates to flood con 
and 


trol, multi purpose projects 


hydro-electric power? (6) How ean 
the federal government exercise con 
trol over navigation on water develop 
ment projects? (7) What are the re 
pective responsibilties of all levels of 
government in controlling stream pol 
provement ? (8) What is 
the best way to promote basin-wide 


lution and 


development of natural resources on 
all levels? (9) Are any changes needed 
in feceral-state conservation of com- 
ercial fisheries? Ineluded in this 12 
nan committee are two foresters, S. T. 
Dana, University of 
Bernard L. 
Wever hae user 
Minn 


rious fields in the 


Michigan, and 
Orell, vice 
Sales Co., St. 


president, 
Paul, 
Other members represent va 
resource picture 
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Trinity and Shasta National 
Forests Combined 


Shasta National 
Forests in California were 


administratively consolidated in July 


The Trinity and 
northern 


into a combined forest with headquar- 
ters located in Redding, according to 
a statement by Regional Forester 
Clare Hendee, U. S. Forest Service. 
The Goosenest District of the Shasta 
will become a part of the Klamath 
National Forest with headquarters in 
Yreka, Calif. The 
Shasta and the Trinity will be com- 


balanee of the 


bined into one administrative unit to 
be known as the Shasta-Trinity Na- 
tional Forest. Paul W. Stathem, re- 
cently named Supervisor of the Shasta 
will be in charge of the newly con 
solidated unit. 

This consolidation “is a continuation 
policy of the 
Forest Service directed toward provid 


of a long established 








Forestry Employment 








S.A.F. members are privileged to insert one 
60-word advertisement in this coluinn without 
harge. Forest industries desiring to employ 
foresters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appear in the issue after next. 

Obviously, the Soviety cannot assume re 
sponsibility beyond making it possible for pros 
pective employee and employer to enter into 
negotiations 





NOTICE TO INDUSTRY 
Personnel Placement 


A service for industrial firms, foresters, and 
timbermen—to find the best qualified man 
for the job. List your openings in forestry 
and allied fields with me. I can supply in- 
formation on qualified men. Inquiries 
handled confidentially. 

* * * 


Foresters send me data on your training and 
quaiifications. Records are ccnfidential. I 
maintain industry contacts and can advise 
you on job openings. No fee required unless 
Position is accepted. 


Keith Cranston, Forestry Consultant 
LELAND, MISSISSIPPI 











Positions Wanted 


Forester with ability and a keen desire t 
practice and to sell forest management. B.S.F 
Penna State, age 33, with family and com 
munity interests Wishes position in publi 
relations and/or management field. Four years 
experience in management, procedure, logging 
and public relations for lumber company in 
northwest Pennsylvania 

Box J, Journal of Forestry, Mills Building, 
Washington 6, D. ¢ 


State, M.F. ir 


Forester, 34, B.S. m4 
Forest Management, Duke Univ Married, one 
hild; Navy veteran 6 years well-rounded 
experience with private industry, state, and 
| S. Forest Service, including cruising, type 
mapping, surveying, timber marking, timber 
sales administration, pulpwood production, fire 
ontrol, and public relations Now employed 
as supervising forester by federal agency 
Desire position requiring a minimum of travel 
Box K, Jeurnal of Forestry, Mills Building, 
Washington 6, D. C. 
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ing better service to forest users.” Re 
sultant overhead 


much 


savings by reducing 


costs will be used to expand 
needed field operations and services. 

During the 
consolidations have been made in other 
whereby 16 national forests 


have been combined into 8 administra 


past two vears similar 


regions 


tive units. 

Redding was selected as headquar 
ters of the Shasta-Trinity Na 
Forest 


Importance as the 


new 


tional because of its growing 


center of industry 
and other forest user business in north 
ern California. Forest Service equip 
ment, supply and construction services 
for all of 
located in Redding. 
facilities will be used for 


northern California forests 


are now Existing 
government 
the new forest headquarters. Former 
forest headquarters facilities at Mt. 
Shasta Weaverville will 
ranger district and project headquar 


and serve as 


ters. 


D. B. Stickney to 
Information Post 


Appointment of Donald B. Stickney 


to a staff position in the Division of 


Portland 
Service, 


Information and Education, 
Regional Office of the Forest 
has been announced by Regional For 
J. Herbert Stone. 

Stickney comes to his new position 


ester 


specialist 
Siskiyou 
heen 


as information 
District, National 
where he has district 
He replaces Elwyn 
to the Lea, 


Wenatchee National 


Powers 
Forest, 
ranger since 1944, 
Peffer, recently 
enworth District, 
Forest, Wash. 
In his position, Stickney 
he in charge of the Smokey Bear Co 


assigned 


new will 
operative Forest Fire Prevention eam 
paign, in addition to other general in 
formation duties. 

Stickney graduated 
University of Washington with a 
Bachelor of Arts degree in 1931. He 
returned to earn a Bachelor of Science 
in 1939. 


was from the 


degree in forestry 
Michigan Research 
Council Meeting 


Peninsula Forest Re- 
held its sixth 
meeting June 3 and 4 at Grand Rapids, 
Michigan. 
the field reviewing active research pro 
The 


second day was spent reviewing signifi 


The 


search 


Lower 
Couneil annual 
The first day was spent in 


jects and management problems. 


cant research results and plans of agen 
cies in the Lower Peninsula of Michi 
ran. 


L. C. Palmer, forester for the Kent 


from the 


County Road and Park Commission 
served as chairman of the Council dur 


ing the past year and, along with Gor- 


don B. Bontield, vice-president of the 


American Box Board Company, served 
as host for the annual meeting. 

T. D. Stevens, head of the forestry 
department, Michigan State 
was elected chairman for 
John L. Arend, 


the Lower Peninsula 


next year. 
forester in charge of 
Forest 


Center is permanent secretary. 


Research 


This research council was organized 
by the Lake States Forest Experiment 


-- 








»* 
ee 


No. C$323 
now only 


ae WY ie 


without guide bar and chain 
FOB CLINTON, MICHIGAN 


College, 


a 
/, ‘ 
ia 
mC 
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Station in March 1949 to serve as an 
advisory committee to its Lower Penin 
sula Forest Research Center. The coun 
cil was exceptionally helpful in’ guid 
ing the research programs of the Lower 
Forest 
in coordinating the work ot 
search 195] 
broaden its 


Peninsula Research Center and 
other re 
agencies. In the advisory 


couneil voted to scope tk 


include other agencies conducting for 
est research in the Lower Peninsula ot 
Michigan. 

The council is composed of 12 men 
from 


bers, 5 public agencies and 7 


ON YOUR OWN 
STAND 


di 


ON 


LINT 
CHAINSAWS 


Your CLINTON dealer will furnish the saw and the fuel to intro- 
duce you to the fastest cutting one-man gasoline chainsaw built 


The heart of the CLINTON 
me CHAINSAW is the world 
famous CLINTON engine 


Has the hig chainsaw features. 

A full weight tool—not a toy 
Special diaphragm fuel pump! 
You cut from any position. New 
on-off switch for complete power 
control. Safety-sight guide! Belt 
drive! Split second swivel! A com- 
plete family of Clinton Chainsaws 
for you from. Clinton 
Engine Replacement Plan lets you 
change power units at less cost 
Mail for giant 3-color folder. See 
your Clinton Dealer for free tryout 


IMMEDIATE SERVICE AND 
FACTORY PARTS EVERYWHERE 


a 


to choose 


CLINTON MACHINE CO. 


Chainsaw Division, 
Engine Division at 
MAQUOKETA, IOWA 


Dept. 5A 


CLINTON, MICHIGAN 


Outboard Division at 
CLINTON, MICHIGAN a) 


h Ye Over 2,500,000 


Clinton Gasoline 
Engines Now In Use 
“ Throughout The World! 





“SS is 


The WX-10 ; heavy duty 


general utility pumper built for the 
toughest service conditions. The 7'2 
hp engine puts out exceptionally good 
volume and pressure . . . up to 32 
gallons per minute at 250 Ibs. pres- 
sure. 

With “sled-type’’ mounting and 
weighing only 150 Ibs., the WX-10 
has the portability and maneuverabil- 
ity of a much smaller pumper. . . 
even in rough terrain. Equipped with 
electric starter the WX-10 is ideal 
for tanker use and other semi-port- 
able applications. 

Dimensions: 
Length 30” Width 21” Height 22” 
Weight: 
150 Ibs. (with starter 170 Ibs.) 
Performance: 


Pressure 50 100 150 200 225 250 
Gallons per minute 40 38 37 36 35 32 


PACIFIC ‘Pacolized”’ 


is a made - to - order 
partner for all portable 

or emergency water -™ 
supply equipment... ££ 
the best lightweight 

hose you can buy. 
“Pacolized” Hose is 
permanently mildew - 

proof and rot-resistant, 

the most flexible hose of its type. 


Hose 


PACIFIC Marine Supply Ca. 


—————— 
SEATTLE 1, WASHINGTON 


Nii 


members at large. The public agencies 
are the University of Michigan, Michi 
van State College, Michigan Depart 
ment of Conservation, Lake States 
Forest Experiment Station, and the 
Lower Michigan National Forest. The 
7 members at large are selected from 
Michigan Forest 
tion Committee, pulp and paper com 


Industries Informa 
panies, private and consulting foresters 
for a term of 2 years, and a chairman 
is elected annually. 


Forest Service Transfers 
Supervisors in California 


The transfer of six National Forest 
supervisors in the California Region 
of the Forest 
July, according to 
Clare Hendee. 

Paul W. Stathem, assistant in the 
Division of Information and Eduea 
tion, San the new 
supervisor of the Shasta National For 
est. The vacancy in the San Francisco 
filled by William F. 
Fisher, present supervisor of the Six 
Rivers National Forest with headquar 
ters at Eureka. 

Wesley W. Spinney of Placerville, 
supervisor of the Eldorado National 
Forest, is to take over the Six Rivers 
National Forest post, behind Fischer. 
The at the Placerville head 
quarters filled by 
Ellis, present supervisor of the Tahoe 
National Forest with headquarters at 
Nevada City. 

L. A. Rickel, Jr., 
Padres National Forest, 
quarters at Santa Barbara, is 
transferred to Nevada City to head up 
the Tahoe National Forest. Roberts 
E. Jones, present supervisor of Shasta 
National Forest, will fill the vacancy 
created at Santa Barbara. 

A selection had not been announced 
to fill the Fresno vacancy on the Sierra 
National Forest which occurred with 
the promotion of Byron B. Beattie to 
assistant chief of fire control in Wash 


Service was made in 


Regional Forester 


Franciseo, will be 


office is to be 


vacancy 


will be Guerdon 


supervisor of Los 
head- 


heing 


with 


ington, D. C. 


Forest Service Transfers 
Supervisors in Northern Region 


Two reassignments for forest super 
visors in the Northern Region of the 
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U. S. Forest Service made in 
May and announced by Regional For 
ester P. D. 

Fred I. Stillings, supervisor of the 
Clearwater National Idaho, 
took up his duties with the Division of 


office at 


were 
Hanson. 

Forest in 
Engineering in the regional 
Missoula. Ralph Ss. 
supervisor of the 
Forest, succeeded 


visor. 


Space, formerly 
Cabinet National 


Stillings as super- 





Education 





Forestry Celebrates Golden 
Anniversary at Iowa State 


A two-day celebration at HLomecom 
ing time, October 15 and 16, will mark 
the fiftieth anniversary of professional 
education in forestry at Iowa State 
College, Ames. 

The forestry department 
come all alumni and former students, 


will wel 


as well as their parents, wives, and 
friends to an open house in its newly 
remodeled quarters on the second floor 
of Curtiss Hall. On the program there 
and at Memorial Union will be discus 
tours, 


sions, presentation of awards, 


and special entertainment for the 
ladies. A memorial is to be dedicated 
to Prof. G. B. MacDonald who headed 
the forestry department from 1910 to 
1948. 

Iowa State became a pioneer in the 
field by first offering a formal college 
Until 1904 


forestry was part of the general pro 


course in forestry in 1874. 


gram in agriculture, but in that vear 
Hugh P. Baker was employed to take 
charge of the teaching, and the pro 
fessional program was begun. 


HAGA-ALTIMETER 
TREETOP 
and read 
HEIGHT 


from scale 
| PRICE | LEATHER CASE | 
$4 
$24 RANGE-FINDER 
$14 


Write for free booklet 
Wm. j. WOLFF —15012 CHURCHILL STRECT 
SAN LORENZO, CALIFORNIA 








A. R. SMITH 


TREE MARKING AXES 


The modern method for marking trees. Eliminate all paint problems by blazing and 
stamping trees with your brand. Nothing to carry but a light 2 lb. axe. 4” cut, 27”, 
23” or 18” handles. Priced at $10 each with one 1%” or two %” hardened characters 
on head. Special designs quoted upon request. 


10003 S. E. ECKLER AVE. 


PORTLAND, ORE. 
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One of a series of advertisements appearing in several national magazines in the 


THE STORY OF TREE FARMING | interest of better public understanding of tree farming and the forest products industry. 


Lae fF © 
~s w 
> A a" a 


more wood for everyone from industrial tree farms... 


the natural beauty of Douglas fir is used More and more wood is being used every day to supply America’s 
to advantage in this charming combination growing demand for lumber, pulp, paper, chemicals, fibers and other 
living room and den. Versatile wood can forest products. ‘Today, much of this wood comes from the industrial 
give warmth and friendliness to any home. tree farms. ‘To assure a future supply, however, all of the nation’s timber- 
lands must be managed by modern forestry methods. 
‘Tree farms are privately owned, tax-paying forestlands certified by 
regional timber associations. Their owners voluntarily agree to protect 
their forests from fire, insects and disease. They also must harvest by a 
long-range plan which provides for natural and artificial reforestation of 
cutover lands. Such forests can be perpetuated by maintaining a favor- 
able ratio between trees grown and the amount of wood harvested. 
The tree farm movement was officially recognized in June, 1941, with 
the dedication of Clemons Tree Farm, owned by Weyerhaeuser ‘Timber 
Company. All Company forestlands are now certified tree farms...as are 
more than 30 million acres operated by about 5,100 other private owners 
throughout America. Write us at Box A, Tacoma, Washington for a free 
copy of our colorful booklet, Tree Farming in the Pacific Northwest. 








Consulting Foresters 


Professional Services Offered by 


Members of the Society of American Foresters 





KEITH CRANSTON, Consultant 
Leland, Mississippi 


(Headquarters) 


Also 


Personnel Placement Services 





—— A Southwide Professional Service 








GEORGE BANZHAF & COMPANY 


622 North Water Street MILWAUKEE 2 BRoadway 6-2062 


Consultants to the Forest Industries 








FOREST APPRAISALS FOREST TAXATION 
GROWTH AND MANAGEMENT PLANS 


FRANK J. LEMIEUX 
Consulting Forester 
2 Years’ Experience in North and South America 
833 WHITNEY BLDG., NEW ORLEANS 12, LA. 








WILLIAM J. BOZETT POND & MOYER CO., INC. 


Consulting Forester Consulting Foresters 


Serving Landowners—lIndustry 
Ohio, Adjoining States Estimates—Appraisals—Surveys 


Machine Tree Planting Service 


FOREST MANAGEMENT, MARKETING 
681 EAST FRONT ST LOGAN, OHIO 107 HOMESTEAD RD., ITHACA, N.Y. 








FOREST PROPERTY WILLIAM A. EASTMAN, JR. 


Estimates—Appraisals—Management Consulting Forester 
Complete Professional Service 
SEATTLE 1, WASHINGTON 
107 Court Street Bangor, Maine 410 J. GREEN BUILDING 


Prentiss & Carlisle Co., Inc. 


"Phone SEneca 2814 











Reforestation Arboriculture ALBERT G. HALL 
S. GAYLEY ATKINSON Forestry Relations Counsel 


Consulting Forester ; 
Huntingdon Road Consulting Forester 


Huntingdon Valley, Pa. 1740 K Street, N.W., Washington 6, D.C. 




















TIMBERLAND MANACEMENT, INVENTORY AND APPRAISAL 
—OVER 50 MILLION ACRES SINCE 1910 


JAMES W. SEWALL COMPANY 


FOREST ENCINEERS 


OLD TOWN, MAINE 


BRANCH: JAMES W. SEWALL CQ. (CANADA) LTD., FREDERICTON, NEW BRUNSWICK 
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Iowa State has reason to be proud 
of its record in forestry education and 
the performance of its students in their 
profession. Their numbers are near 
the one thousand mark as the college 
enters its second half century of lead 
ership. 


Yale Receives Hartford 
Foundation Grant 


Some 300 acres of the Valhalla, 
N. Y., property of the John A. Hart 
ford Foundation has been leased to 
the Yale University School of For- 
estry for a new program of research 
and education in forest biology. 


The Foundation, founded by the late 
John A. Hartford who was President 
of the Great Atlantic & Pacifie Tea 
Co., will also support the new science 
project with annual grants to Yale 
for the next 15 years. Amount of the 
grants wll be determined later. 


The announcement was made by 
President A. Whitney Griswold of 
Yale and President Ralph W. Burger 
of the Foundation. 


The grants will be used by Yale to 
add nine new scientists to its forestry 
faculty, and to provide for research 
and training of graduate students in 
forest biology. Headquarters for the 
research section will be at Valhalla 
while the instructional program will 
he centered in New Haven. 


George A. Garratt, dean of the Yale 
School of Forestry, in outlining plans 
for the program, stated that “the gen 
erous grant of The John A. Hartford 
Foundation represents an act of phi 
lanthropy without parallel in the his 


tory of forestry science, 


“These grants will support a long 
needed attack on biological problems 
which must be solved if American for 
ests are to become a permanently pro 
ductive segment ot our national 


” 
economy. 


The forest biology program will 
cover such major areas of study as 
tree physiology, xylology, forest soils 
and insects, as well as the genetical 
and meteorological aspects of forest 
production. The Valhalla project rep 
resents the greatest expansion in the 
work of the Yale Sehool of Forestry 


inee it was established in 1900. 


The annual grants inelude | five 
major fellowships for advanced stu 
dents working for Ph.d. degrees in 
forest biology. These men will also 


serve as assistants on research projects 
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Charles Larson Awarded 
Ford Study Grant 


Dr. Charles C. Larson, research as 
sistant in forest economies at the State 
University of New York College ot 


Forestry, has been awarded a Ford 


DON'T BREAK YOUR NECK / 
PREVENT ACCIDENTS /° 
Prune the Tallest Tree While 


Standing Safely on the Ground 
CUT LABOR COSTS “he 50% 
DOUBLE PRODUCTION / With ine 
New. Amazing. £(GHTWEIGHT 


ALOMINUM comb. Sawing, Pruning. 
Trimming. bee Picking, Sheting Poles. 


Foundation grant to study forest re 
sources in the Middle East and South 
and Southeast Asia. 

Larson, who will introduce a course 
in World Forestry at the college this 
fall, will leave on a round-the-world 
trip in January. He will confer with 
forestry officials in England and with 
representatives of the forestry division 
of the FAO of the United Nations in 
Rome. He will then proceed to Tur- 
key, India, and Pakistan for extended 
study and to Burma, Java, Thailand, 





Philippines, and Japan for confer 























mees am servati “ CHARLES C. Larson 
ences and observation tours. ; Combine sections of Poles to make 
The purpose of Larson’s study is to Poles up to 90 ft. tall. Weighs | Ib. per 
become acquainted with the forestry training, the study has as its principal > ond cog: ay nent 
problems of the countries in the Mid objective to determine how American Lasts forever. Send for FREE 
dle East and South and Southeast forestry colleges may best adjust cur LS UBACATALOG ¢ FREE BOOKLET 
Asia, and to study the foreign pro ricula to needs of fore ign students and erty 9.929.323 2 @ 2B corp 
grams with special emphasis on educa to provide specialist training in world 300-S. Los Angeles St. 
tion and research. Sinee more and forestry for a selected number of Los Angeles 13. Calif. - MA. 69397 
more foreign students are coming to American students. 
the United States for professional Larson completed his undergraduate 








ORESTER PER | 
— GENUINE SWEDISH 
DRIP-TORCH INCREMENT BORERS 


Proved superior 
in over 8 years 
of field service 


* 
No Flash-back 
No fuel slopping 
No air pump 
No pressure build-up 
No explosive vapors 
No pre-heating 
Instant operation 
* 
SAFE e EFFICIENT 
RELIABLE e ECONOMICAL 
* 
Burns Diesel Fuel or 
Stove Oil 
114 Gallon Capacity 
Weight loaded 16 pounds by & eae a: 2870070 








Available in 4” 


i ”, 3. Ww. 2 

PRECISION J. 8 1 12" 
lengths. Also 

TOOLS available Swedish 


bark - measuring 


FOR | instruments and 


Swedish steel tree 


FORESTERS ; calipers. Write 


for quotation. 





SANDVIK SAW & TOOL 


DIVISION OF SANDVIK STEEL, INC. 
Write for descriptive folder and price list. 


WESTERN FIRE EQUIPMENT CO. | “ae aa? 42 2. 


€9 Main St., SAN FRANCISCO, California | 
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training in forestry at the University 
of Minnesota in the fall of 1940, re- 
ceived a Master of Science degree in 
1943 from the University of Vermont, 
and his Ph.D. from the State Univer- 
sity of New York College of Forestry 
in 1952. 

Since 1950 Dr. Larson has been a 
member of the College of Forestry re- 
search staff with major responsibility 
for carrying out a comprehensive 
study of the Adirondack forest econ- 
omy. He will return “to the College 
in September of 1955 to resume teach- 
ing the course in world forestry and 
to organize a eurriculum designed te 
training in this 


provide specialist 


sphere. 


T. W. Bretz Joins Missouri 
Teaching Staff 


Dr. Theodore W. Bretz has been ap 
pointed professor of forestry at the 
University of Missouri effective Sep 
tember 15, announces R. H. Westveld, 
chairman of the department of for 
estry. 

Sinee 1945, Bretz has been in charge 
of forest disease investigations for the 
U. S. Department of Agriculture with 
headquarters in Columbia. His main 
investigations prior to 1950 were on 
elm virus diseases and since that time, 
oak wilt. 

Before joining the USDA in 1943, 
he taught plant pathology at Cornell 
University, Ithaca, N. Y., and Texas 
Agricultural and Mechanical College, 
College Station, Texas. 

A native of Ohio, Bretz received his 
bachelor of science degree in agricul- 
ture from Ohio State University, his 
State 
College and bis doctor of philosophy 
from Ohio State. 

He holds 


professional 


master of science from Towa 


membership in various 
organizations and 1s a 
member of the section of forest pro- 
tection, International Union of Forest 
Organizations. Bretz also 
has been a member of the National 
Oak Wilt Research Technical 
mittee and the North Central Regional 


Oak Wilt Committee. 
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Washington Scholarship Awarded 


The University of Washington Col 
lege of Forestry announces the award 
ing of the U. M. Diekey Scholarship 
to Peter Skamokawa, 
Wash. The scholarship was established 
by the Scott Paper Company in 1952 
“in honor of Mr. U. M. Dickey in ree- 
ognition of the great contributions he 
has made and is making to the con 


Johnson of 





JOURNAL OF FORESTRY 
structive development and _ utilization 
of forest resources and the tremendous 
afford to 
interested in forestry.” The 
scholarship is awarded to a student 
in the College of Forestry at the end 
of his sophomore year on the basis of 


stimulus his achievements 


those 


character, leadership, and scholarship. 
The recipient receives an annual award 
of $1,000 in his junior and 
years, 

Johnson is the third student to re- 


senior 


ceive this award. 


Emanuel Fritz Retires 
from Teaching Post 


Fritz, known 
throughout the forestry profession, is 
retiring as professor of forestry at the 
University of California. While most 
of his career has been at the univer- 
sity, beginning in 1919, he has also 
with the Forest Service and 
lumber trade associations. He helped 
found the Redwood Region 
Conference and has _ been 
sinee 1935. 
dustrial forestry through his writing 


Emanuel widely 


served 


Logging 
secretary 
He has been active in in- 


and speaking and his work in_ red- 
wools is widely known. 





EMANUEL FRI?Tz 


Fellow of the 
Foresters and 


Professor Fritz is a 
Society of American 
past editor of the JourNAL. He in- 
eludes among his affiliations the Forest 
Products Research Society, American 
Wood Preservers Association, Ameri- 
ean Society of Mechanieal Engineers, 
Western Forestry and Conservation 
Association, Club, Bohemian 
Club, and the Wilderness Society. It 
is expected that he will continue active 
professional work as a consultant and 
in the fields of his related interests. 
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Here’s the highest quality saw at the lowest possible price . . . 







6000 hours 
@ before its first 
| overhaul! 


Clearing underbrush and building roads in a stand 
of sugar pine, yellow pine and red and white fir 
near Viola, California. Production here, with one 
D7 road building, one arching and two ground 
skidding, averaged 200,000 bd. ft. per 9-hour day. 


D7 PURCHASED IN 1947 STILL GOING STRONG 
AFTER 11,000 HOURS OF HARD WORK 






This CAT* D7 Tractor with No. 7A Bulldozer and Hyster the job vear after vear. And you're backed by a reliable 
winch is one of four D7s owned by Ned Putnam. Klamath source of service and parts — your nearby Caterpillar 
Falls. Oregon. At the time this picture was taken last Dealer. Ask him for the latest information about the D7 
vear near Viola. California. he said: “We work our with its new oil-type clutch. which enables you to operate 
Caterpillar equipment under some pretty tough condi- much longer between adjustments and — 
tions. This D7 had about 6000 hours om it before we replacement than with the conventional Z ii ? 
overhauled it. And now. with 11.000 hours on it. it’s dry clutch. Name the date — he'll be glad MN. 
~till doing fine.” to demonstrate! : il 
Stamina and the capacity for hard work are built Caterpillar Tractor Co., Peoria, IL. USA. 


into this husky unit. For example. the No. 7A Bulldozer 
blade. of heavily reinforced construction. is matched with oe 
the D7’s horsepower. weight and traction for big produe- C AT -E R Pi L LA fog 
tion. Designed to roll the dirt in heaping loads. it also *Both Cat and Caterpillar are registered trademarks — ® 
has maximum strength at points of stress to stand up 
under a beating. The operator, sitting down. has a clear 
view of the job. plus “finger-tip” steering for positive 
control of each track for maneuvering in tight spots. 
When you invest in a D7, you get a tractor engineered 
to do more work at lower cost with less down time than 


any competitive machine. You get a unit built to stay on 
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There’s a dependable, fast cutting, easy handling Homelite 
one man chain saw for every type of woodcutting opera- 
tion. In addition to the Model 17, the ‘‘mighty mite of 
chain saws’”’, there’s the “king of them all’’, the 30 
pound Homelite Model 5-30 with 5.5 brake horsepower, 
the most powerful one man chain saws ever built. Both 
models are available with a wide range of straight blades 
plus 14” and 18” plunge cut bows. Write for complete 


Here’s the highest quality saw at the lowest possible price. . . 
the Homelite Model 17. A real production unit . . . one that will 
really stand up under heavy duty . . . this lightweight, easy to 
handle, 22 pounder gives you 3.5 actual dynamometer rated brake 


> se 


horsepower. 
It cuts 18 inch trees in as little as 18 seconds. It brings down 


trees 4 feet or more in diameter and operates without trouble 
in all angles on any type of cut. 
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CORPORATION 


MYEPVICE 
4109 RIVERDALE AVENUE e PORT CHESTER. N. Y 


information. 
Canadian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa. 





